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What is Cupola Melting Rate? 

Everybody understands fairly well what is 
meant by ‘cupola melting rate,’’ but nobody 
seems capable of postulating a definition gener- 
ally acceptable to the industry. This is due to 
the following factors:—(1) Maximum rate is not 
normally established until a considerable time 
has elapsed after putting on the blast; (2) the 
diameter of the cupola is not a constant during 
a test melt; (3) as the end point of a melt is 
not too definite the elapsed-time factor cannot 
be related to this point; (4) as a rider to (3) 
any other time selected involves a survey of what 
is left in the cupola; (5) quite often it is diffi- 
cult to weigh the liquid iron tapped from a 
cupola; (6) calculations based metal 
charged involve the factors of dirt, metal losses 
and tret; (7) length of blow and (8) nature of 
charge. 

A study of the above immediately brings into 
relief that two definitions are possible, the one 
of purely academic quality and the second of a 
commercial character. It is this latter which is 
of major importance, as a _ dispute between sup- 
plier and user may result in a definition being 
supplied to the industry by a High Court judge, 
which, apart from the cost involved, may not be 
universally accepted as it would be vitiated by 
the laws of contract as influenced by evidence 
and the agreement between the parties. 

A sub-committee of the Institute of 
Foundrymen is studying the question, and at 
the moment they incline towards one which 
would read that ‘‘ the melting rate of a cupola 
is the amount of metal melted in terms of metal 
charged during, the second hour of a 3- or 4-hr. 
melt.” The flaw in the definition which has 
still to be overcome is that associated with keep- 
ing the cupola full and if normal practice postu- 
lates four charges per hour, the inclusion of five 
within the sixty-minute period is only too easily 
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arranged. Thus it appears that there is no 
alternative to the actual weighing of either the 
liquid metal or the castings and scrap made. 
There are any number of tricks, such as the 
superheating of the cupola before putting on the 
blast, which can materially affect the result in 
the earlier stages. 

All things considered, we think it best that 
the cupola manufacturers should send to the 
committee a schedule of inside diameters and 
what they consider to be standard melting rates 
of these for normal conditions, excluding any 
extra benefits they achieve from their own par- 
ticular modifications. From such tables a curve 
could be constructed which we feel sure the 
foundry industry would accept as reasonable 
basis for purchase and acceptation, 


Recent Planning Schemes.—4 
Industry’s Response 


One of the remarkable features of this country 
is the way in which, when changes are needed, 
independent thinkers are prepared to formulate 
proposals for improvement. In the main, the 
schemes we have described are put forward by 
people who have little or nothing to gain by 
them. They stand to lose, in so far as industry 
ultimately keeps, feeds and houses everybody. 
In many respects the schemes are identical. 
What does industry think of them? 

The thing the industrialist prizes most is his 
entire freedom to start or stop a business as he 
thinks fit, and any restriction on this freedom is 
a handicap. And up to a point the system works 
marvellously well. In no country are people 
offered the variety of goods at the low order of 
prices at which they are available here. Hence 
the industrialist submits with ill grace to the 
steady encroachment of the State into industry, 
an encroachment that increases every year. He 
objects to planning unless he is responsible for 
it and carries it out. Any other planning inter- 
feres with his freedom of action, and hence 
restricts the services he can render. These ser- 
vices are very real. 

Perhaps the only authoritative view for in- 
dustry on this multitude of schemes is that of 
a Committee of the Federation of British Indus- 
tries, and supported by the Council of the F.B.1. 
They say that the compulsion of minorities is a 
principle to be adopted only in the last resort, 
and that schemes put forward for industrial self- 
government are too far-reaching. They agree 
that a healthy industry must be financially sound 
and be free from overlapping and waste. But 
they do not agree that the extension of compul- 
sion is called for. Brought about by legal and 
administrative restrictions, such compulsion 
would endanger freedom of thought and action. 
They agree that a much fuller organisation 1s 
required in industry, and that the individual 
must subordinate his views to those of the in- 
dustry on the achievement of a common policy. 

They agree that compulsory associations involve 
rigidity, which checks progress. They prefer 
voluntary associations, but would provide for 
Parliamentary action, where a small and dissent- 
ing minority may wreck a whole industry, 

(Concluded on page 268.) 
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Metallurgical Training 


Dr. N. P. ALLEN, in the course of his presi- 
dential address to the Birmingham Metallurgical 
Society recently, gave an account of an 
experiment in metallurgical training which is 
at present being made by the University of Bir- 
mingham, and which was particularly interesting 
in that it moved away from the _ generally- 
accepted methods adopted by most universities 
and colleges. Metallurgy had in the past, said 
Dr. Allen, been considered as a branch of applied 
chemistry, and in the training of students the 
chemical aspects of the subject had tended to be 
predominant, particularly in the laboratory 
classes. This had followed from a_pre-occupa- 
tion with the smelting rather than with the 
application of metals. The most spectacular 
advances made in recent years, on the other 
hand, had resulted from improvements in the 
treatment and alloying of metals after the smelt- 
ing stage had been passed, and it was significant 
that the vast majority of the research work 
carried out in the post-war period, which pre- 
sumably affected the needs of industry during 
that time, had been on their physical rather than 
on their chemical properties. 

In recent years an attempt had been made 
in the Metallurgical Department of the 
University of Birmingham, under the guidance 
of Prof. Hanson, to correct this bias and produce 
a balanced syllabus more suited to the needs 
of the present time by the introduction of a 
training in practical physical metallurgy which 
presented certain novel features. The course 
aimed at giving a practical understanding of the 
numerous changes which metals and _ alloys 
underwent in the processes of fabrication and 
adaptation to use, and occupied the whole of 
the laboratory time during the third and fourth 
years of the metallurgical course. 

Beginning with the microscopic study of pure 
metals, the common alloys, and steels, followed 
by an introduction to pyrometry, the course 
proceeded to the manufacture on a small scale 
of brass and copper strip, of iron castings, the 
use and effects of hot or cold rolling, annealing 
and heat-treatment operations being included. 
Although quantities and sizes suited to the small 
scale of operations were used, every effort was 


made to keep the processes as close as possible 


to those in general use, and a point was made 
of subjecting the finished products to the ordin- 
ary mechanical tests, and meeting the standard 
specifications. In this, very considerable suc- 
cess was achieved, even with such comparatively 
difficult alloys as duralumin, though as a rule 
the products were defective in point of finish, 
the student not being able to acquire that skill 
in casting which was the result of years of ex- 
perience. 

In the second year of the course, attention 
was given to the use of the more recently- 
developed physical methods of investigation, 
such as the dilatometric and_ electrical-resis- 
tivity methods. The dilatometer had been 
found particularly useful in the study of 
complex alloy steels and electrical resistivity 
was useful for determining the limits of 
solid solubility. Time was also found for some 
work on some aspects of precipitation harden- 
ing and on the laws of grain growth. 

The most recent development, still in an ex- 
perimental stage, was the teaching of the use 
of X-rays in metallurgical work. The very 
rapid advances in this direction had made the 
attempt necessary, and it had proved to be prac- 
ticable. Students had been able to make trans- 
mission photographs, to analyse a simple crystal 
structure, and to measure lattice parameters 
with approximate accuracy, whilst such details 
25 grain size and preferred orientation could be 
examined. Although the student could not be 
made fully expert in this rather specialised 
branch in the time available, sufficient could be 
taught to give an idea of the scope and power 
ot the method. 
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The difference between this and the more 
usual type of practical metallurgical teaching 
was considerable, and some might wonder 
whether the change was not too great. The final 
answer was to be found in the opinion formed by 
industry on the men who had received the course, 
about which it was perhaps too early to speak. 


Metallurgical Research 


The British Engine Boiler & Electrical Insur- 
ance Company, Limited, in which is merged the 
Manchester Steam Users’ Association, has issued 
its Technical Report for 1933-34. 

The work carried out in 1931 and 1932 on the 
relationship of a bend to a tensile test, states 
the Report, has been continued and extended 
during the past two years, during which period 
it developed into an investigation into the 
methods usually applied in making bend tests, 
involving much time and a large number of 
experiments. This extension has largely resulted 
from efforts at present being made by the British 
Standards Institution to standardise the bend 
test and devise a bend test suitable for weld 
metal. The results of the investigation show 
clearly that in many specifications certain 
requirements in the matter of bend tests are ill 
advised and that with the different methods of 
testing employed by the various test houses 
serious inconsistency may arise. 

Apart from research work, a number of inter- 
esting cases of trouble which have come under 
the company’s observation are described, and, 
while such trouble can always be classified under 
one or other of the headings (1) wear and tear, 
(2) bad design, material, or workmanship, or 
(3) negligence, many of them have a personality 
of their own: others owe their appearance in 
these Reports to the hope that by constant and 
repeated exposure of faults, whether in design or 
manipulation, improvement may _ eventually 
result. 

Some idea of the nature of the Report can be 
gained from the contents, viz:—Failure of 
crankshafts and plain shafts; failure of the 
valve rod of an oil engine; crack in flywheel 
boss; faulty velocity wheel of a steam turbine; 
bearing metal troubles; failure of motor shaft 
due to the welding-on of fan blades; failure of 
motor shaft due to defective material; trouble 
due to the stepping of tube plates of water-tube 
boilers; serious failure of furnace plates; failure 
of a boiler plate due to chemical embrittlement ; 
intergranular cracks in rivets; examination of 
overheated tubes in boiler plant; failure of a 
link of a crane chain; recent trouble in C.I. 
parts due to abnormality of the metal; method 
of determining distribution of stress in fusion- 
welded joints; note on heat-treatment of welds; 
porosity in weld metal; a method of determining 
the strength of weld metal within a welded joint; 
the bend test. 


A Golden Jubilee 


We extend our very hearty congratulations to 
the Norton Company, of Worcester, Mass, 
U.S.A., on the attainment of their fiftieth 
anniversary. We learn this through ‘‘ Grits and 
Grinds,’’ their house organ, which has included 
a four-page insert of gold metal paper, upon 
which has been set out, year by year, the im- 
portant steps taken by the company, such as 
the starting up of their British, French and 
German plants; this is supplemented by a further 
tabulation of the company’s major inventions, 
which concludes with last year’s discovery of 
the commercial production of Boron carbide 
(Norbide). The house organ, which contains this, 
has been published for twenty-six years—itself 
a splendid record—especially when it is learnt 
that it 1uns to six separate editions in five 
languages. 
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Cast Iron as a Material 
of Construction 


At the recent annual meeting of the Verein 


deutscher Eisengiessereien, Pror. Dr. A. Taum, 
of Darmstadt, discussed in a Paper ** Some New 
Applications of Cast Iron as a_ Structural 


Material,’’ pointing out that the mechanical 
properties of cast iron had been much improved 
during the last decade. It now combines the 
advantages of ready formability with a compara- 
tively low cost and suitability for mass-produc- 
tion processes, the mechanical properties being 
retained through every operation from the raw 
cast iron to the finished product. Surveying th: 
present-day requirements of structural materials, 
Prof. Thum emphasised that, as_ regards 
mechanical properties, the desiderata have be- 
come much more stringent, since it was realised 
that these properties are quite definitely related 
to the formability and workability of the 
materials and the stresses they are called upon 
to sustain. Present practice is theretore to con- 
sider not only the statical properties, by which 
the tensile strength and elongation are taken as 
criteria of the quality of a material per se, but 
also the properties of the particular shape given 
to the material in processing. It is just in this 
direction that cast iron offers a considerable 
margin over other materials, while the great 
strength of modern cast iron, its excellent for- 
mability and low notched-bar value as compared 
with elongatable materials, open up for it many 
new fields of application. Thus, it has been suc- 
cessfully used for purposes which have been 
exclusively reserved to forged steel, such as for 
crankshafts. Moreover, in view of the great 
strength of thin-walled cast-iron structures, it 
has become competitive with aluminium alloys 
and welded steel, particularly in light structures. 
It is equivalent to these materials in view of its 
technological and mechanical properties, which 
very largely make up for the difference in weight 
as compared with the light metals. Yet it will 
remain a serious problem to the foundryman and 
designer to derive to the full all the advantages 
inherent in the use of cast iron. In continua- 
tion, Prof. Thum, by means of examples of fresh 
fields of application, showed how the confidence 
in cast iron of the designer has gradually grown 
and that its possibilities are steadily becoming 
realised by wider circles. 


Catalogue Received 


High-Duty Cast Iron. Ni-Kesist austenitic 
cast iron is the subject of a four-page leaflet 
(F14) which has been issued by Messrs. 8. 
Russell & Sons, Limited, of Leicester. This 
business has so developed that a new extension to 
the foundry has been made and this is illustrated 
on the back page. The plant is shown to include 


a Stein & Atkinson oil-fired furnace of 1 ton 
capacity furnished with a charging machine. 
The leaflet also carries illustrations of seven 


typical castings and the properties to be asso- 
ciated with Ni-Resist are detailed. 


Recent Planning Schemes 
(Concluded from page 267.) 
through the Board of Trade. Thus compulsion 
would only be applied where voluntary action 
fails. 

It is clear that industry itself is in favour of 
providing legislative means for carrying out 
desirable changes, and hence the schemes put 
forward need careful consideration by all em- 
ployers. But industry is in favour of legislation 
to enforce compulsion only when every other 
resource open to the exercise of persuasive pres- 
sure has failed, and in general it is probable that 
most people in industry would endorse this as a 
representative industrial view. 
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The Institute of Vitreous Enamellers 
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SECOND ANNUAL CONFERENCE 


in the course of the second annual meeting 
ot the Institute, the members assembled on 
Saturday afternoon, September 28, in the Grill 
Room at Olympia, London. 

The Prestpent (Dr. J. W. Mellor, F.R.S.), 
in a brief address, said vitreous enamelling 
would not be nearly so interesting as it is if 
there were in existence a complete therapeutics 
wherein every fault and every disease was tabu- 
lated, with an appropriate remedy. Those en- 
gaged in the industry would miss one of the most 
fascinating phases of the work, i.e., the exciting 
hunt to find the primary causes of their varied 
troubles. He believed Lucretius had said, 2,000 
years ago, ‘‘ Happy the man who can find the 
causes of things.’’ This might sound a little 
highfalutin’. But he gathered that the primary 
object of all manufacturers was to put as much 
‘brass’? as possible into the pockets of the 
proprietors and shareholders; other things were 
quite extraneous. The reduction of losses in 
manufacturing processes was one of the most 
important phases of the work from the indus- 
trial point of view. A man who had succeeded 
in reducing the manufacturing loss in the pro- 
duction of an article through the works from 
15 per cent. to 5 per cent., had done very good 
work indeed; if he could get it down to 2} per 
cent., so much the better. When a_ fault 
appeared in a works and the human element 
had been eliminated, one should not be satis- 
fied with a temporary remedial measure; the 
sensible thing to do was to search for the primary 
cause and inquire as to what particular natural 
law had been violated in the course of the 
work. If that were not done we should always 
be in trouble as to why certain things happened 
—why, for instance, when the enamelling had 
gone wrong, one had to change from one sup- 
plier of raw material to another in order to 
eliminate the fault! It was ridiculous, but it 
was often done in other industries, and he sup- 
posed that it was done also in the enamelling 
industry. Several speakers on the occasion of 
the second Annual Dinner of the Institute, for 
example, had played shuttlecock with the idea 
that when the enamel went wrong the trouble 
was due to the cast iron. That proved that 
they did not know why the particular trouble 
was happening. So long as we were in ignor- 
ance of the laws regulating the course of events, 
we should have to take, with a ‘ damn it,’’ 
whatever Nature thought was an _ adequate 
punishment for our deviation from what she had 
prescribed for us. If, on the other hand, we 
adapted our processes to Nature’s laws, she 
would help us; she would prove a good friend 
and, as the poet had said, she would ‘‘ Give thee 
thy heart’s desire.”’ It was utterly futile to 
attempt to thwart her. She had a cold, cruel 
ferocity, she was merciless and implacable, and 
dire reprisals were sure to follow any attempt 
to oust her. ‘This had been recognised by a 
Roman poet 2,000 years ago, when he had said 
“If you kick Nature out of the factory door 
she will come back through the window.” It 
had also been said that ‘‘ If she cannot get in 
by the garden gates she will climb over the 
garden wall.’’ If we were to be masters and not 
the slaves of our processes and recipes we must 
adapt them to conform with Nature’s laws. We 
should know what those laws were; if we did not 
know, so much the worse for us. Francis Bacon 
had put the matter into one felicitous sentence 
when he had said ‘‘ Nature, to be conquered, 
must be obeyed.”’ 


Defects in Enamelled Ware 
Mr. C. P. Srone then presented his Paper on 
“Common Defects in the Vitreous Enamelling 
of Cast Iron, Sheet Iron and C.R.C.A. Steel,’’ 
The discus- 


which was printed in our last issue. 


sion was opened by the Presipent, who said 
that the author had established his thesis, and 
had done so in an exceedingly clever and artistic 
manner. The Paper was one which would be 
elaborated from time to time during the next 
twenty vears, or even longer. The author had 
drawn attention to the fact that enamel scrap- 
ings should not be allowed to dry; one imagined 
that Mr. F. H. Clews, who would present a 
Paper during the winter session on “ Settling 
and Anti-Settling Properties of Clays,’’ would 
have a good deal to say about that remark. 

As one read the Paper, one became impressed 
by the relation between pottery and enamelled 
iron, and the Paper would help to clear up the 
puzzle as to what vitreous enamelling meant. In 
pottery one had to deal with a glaze and a body. 
The body might consist of a standard mixture 
of clay and flux, or it might be that barium 
compounds or magnesia compounds were the 
dominant factors. Vitreous-enamelled ware was 
like pottery, except that it had a metal body 
instead of a clay body. In future, when he was 
asked what enamelled ware was—as he had been 
asked about ten times within the last day or 
two—he would describe it as pottery with a 
metal body, having on that body an ordinary 
pottery glaze provided in a special manner. 


The Réle of Borax Treatment 


Mr. J. T. Gray, after complimenting the 
author on his excellent survey, suggested there 
was a little contradiction in the section of the 
Paper headed ‘‘ Sheet Metal.’”’ Mr. Gray said 
it was generally conceded that the hot-borax bath 
had two functions, namely, to assist in the pre- 
vention of rusting of the plates after pickling 
and the very fine coat of borax deposited on the 
plates acted as a flux for the enamel. A little 
later the author had stated that, after pickling, 
the plates should be scoured with dry sand. 
Surely, this scouring with dry sand would re- 
move the borax and so defeat the object to an 
extent of at least 50 per cent., as there would 
be no borax left on the plates to act as a flux. 

Mr. Stone said that probably Mr. Gray had 
in mind a rather strong solution of borax, 
whereas the statement in the Paper referred to 
a boiling solution of borax (3 Ibs. per 100 galls. 
of water). If one used more there was a tendency 
to produce very serious tear marks in draining 
the enamel caused by borax drying on the face 
of the plate. Bor the production of really high- 
grade products Mr. Stone recommended that one 
should always apply dry-sand scouring. By so 
doing one removed any hydrate of iron and ex- 
traneous matter generally, and produced a satis- 
factory job. It was one of the old-time prac- 
tices, though it had heen omitted for quite a 
period, perhaps owing to its expense. In his 
view, however, it really paid for first-class work. 

Mr. Gray asked what was the object of the 
borax bath in that case. 

Mr. Stone said that the plates might have to 
be stored for 24 hrs. and the borax would prevent 
excessive rusting. But he emphasised that it 
must be used in the boiling condition, otherwise 
there would probably be trouble due to tarnish 
specks settling on the face of the plate, which 
often burn through during enamelling. 

A MEMBER asked in what respect cold hydro- 
chloric acid was considered preferable to hot 
sulphuric acid in pickling. 

Mr. Stone said that in his experience the use 
of cold hydrochloric acid was not only more 
pleasant from the point of view of the workers, 
but there was certainly less tendency to over- 
pickling when hydrochloric acid was used. Mr. 
Stone much preferred it from every point of 
view. 


High Iron Content Pickling Acid 

Mr. Cuirrey, commenting on the recommenda- 
tion that the chemist should make analyses of 
the acid periodically in order to ascertain the 
iron content, asked what was the effect of using 
hydrochloric with a high iron content. 

Mr. Stone replied that the use of acid of any 
description, if it were loaded with iron, resulted 
in slight crystallisation, which caused copper- 
head. An 8 per cent. iron content was usually 
recognised as the limit to which one could work 
satisfactorily, and even then there was a ten- 
dency to give a lot of trouble. 

Replying to a further question by Mr. Chiffey 
as to what sort of crystallisation occurred, Mr. 
Stone said that the iron crystallised on the face 
of the plate, into the pores of the metal, and 
burned it into a copper-head, because the enamel 
cannot absorb the excess iron. By making fre- 
quent analyses to ascertain the iron content of 
the acid one eliminated a serious source of 
trouble. Sometimes acid was still in use even 
two or three weeks after it should have been 
scrapped. 

Mr. Currrey said he had asked the question 
for the very reason that some people objected to 
throwing away acid when it looked satisfactory, 
according to one test, whereas according to 
another test it might not be so. 


Sheet Makers’ Name Marks 

Mr. B. B. Kent asked if the author could 
enlarge on his recommendation that the metal 
suppliers’ trade or size marks should never be 
on the faces of the plates, as they were difficult 
to remove and often showed through the enamel. 
That recommendation was a little confusing, 
because certain suppliers, he had understood, 
applied the marks to indicate which was the 
better side of the plates. 

Mr. Srone said it might be that certain people 
applied the marks to indicate the face of the 
plate, but he always instructed that the marks 
be applied to the back. He wondered how often 
Mr. Kent had seen enamelled pieces having the 
outline of the metal supplier’s name or trade 
mark beautifully engraved in a series of fine 
boils on the face of the plate. Thousands of 
plates were returned each year for that reason. 
The plate manufacturers had devoted a lot of 
attention to the matter. They said that the 
marks were applied only by whiting; but it 
hecame rusted in, so that it was never removed. 
If the purpose of the marking were to indicate 
which was the face of the plate, that purpose 
could be served quite well if the manufacturers 
made it known that the marks were applied te 
the reverse side. 


Acid-Proof Enamels 

Mr. A. ENGLAND, commenting on the question 
raised by Mr. Gray concerning sand scouring 
after treating the plate in the borax bath, em- 
phasised Mr. Stone’s reply that the borax was 
used to prevent rusting until such time as the 
enamel was applied to the plate. The time fac- 
tor entered into the problem, and Mr. Stone 
would certainly advise sand scouring immediately 
prior to the application of the ground coat. 

Mr. Stone agreed. 

Mr. Encranp pointed out that Mr. Stone had 
not referred to a “‘ super ”’ iron which was used 
a great deal in this country; it would be in- 
teresting to know Mr. Stone’s experience of it 
as compared with ordinary sheet. 

Whilst he agreed in general that there should 
be a wide firing range, Mr. England emphasised 
that if one impressed upon the workpeople the 
idea that an enamel had a firing range of from 
750 to 800 deg., for instance, one might be ask- 
ing for trouble. He had stated himself that 
there was a definite temperature at which any 
particular enamel would fire at its best. 

He suggested that the Institute might tackle 
the definition of certain enamels. For instance, 
he did not agree with the term ‘ acid-proof,’* 
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and did not know of any true “ acid-proof ”’ 
enamels. It was to be noted that the term 
** acid-resisting ’’ had also been used in the 
Paper. Mr. England knew of many enamels 
which were resistant to certain acids, but he 
added that, when anyone claimed that an ename! 
was acid-proof, he always suggested trying 
hydrofluoric acid. However, it was much better 
to use the term ‘ acid-resisting ’’ than 
proof.”’ 

Finally, he asked what temperature Mr. Stone 
considered to be best for the annealing of cast- 
ings before enamelling. 

Mr. Stone, discussing the merits of iron versus 
steel, said he gathered he could refer to pure 
iron as ‘ingot iron,’? which latter term enabled 
him to cover a number of brands without trans- 
gressing the trade-mark laws; the term 
*“C.R.C.A. steel’? also covered a number of 
makes. For the last 15 or 16 vears he had been 
enamelling steel in enormous quantities 
2,000,000 sq. tt. a vear—and 90 per cent. of 
the metal treated during that period was 
C.R.C.A. steel. The metal to be used depended 
on the particular job. For example, if a sign 
had to be enamelled with twenty colours one 
would not dream of using C.R.C.A. steel; but 
one could probably use it tor a sign having three 
or four colours, and be successful. Certainly he 
did not think that an expensive job, such as a 
refrigerator body, should be tackled in any 
material which was doubtful, but for the general 
run of stove plates such as he had in mind one 
could safely use C.R.C.A. steel in 90 per cent. 
of cases, provided one used a suitable enamel ; 
he emphasised this, otherwise there would be 
failure. Those who wished to take the line of 
least resistance could use ingot iron; that would 
cost about £5 per ton extra; there were expen- 
sive jobs which might warrant its use. Gn the 
other hand, the hollow-ware trade would not 
think of using expensive ingot iron, and vet 
they were successful. One knew that it was 
specially treated for deep drawing, which prob- 
ably rendered it much easier to work; but one 
could obtain flat steel plates in the pickled con- 
dition which would give highly satisfactory re- 
sults and would enable a very big saving to be 
effected in the cost of the articles produced. 

Whilst Mr. Stone agreed with the remarks 
made concerning the possible danger of allowing 
® wide firing range, he emphasised that one had 
to consider this matter from the point of view of 
the labour available. There was a shortage of 
really expert labour nowadays. Twenty vears 
ago one could rely on a job being pulled out at 
the critical moment. To-day, however, the men 
were less expert, so that it was necessary to use 
an enamel which provided a latitude of probably 
a minute either way in regard to firing time 
and possibly a temperature range of 10 deg. 
either way. 


** acid- 


up to 


Annealing of Castings 

The annealing temperature to which he always 
worked was 800 deg., as the result of his experi- 
ence of treating thousands of tons of castings a 
year. Many people urged that it should be 100 
deg. higher than when enamelling. But the 
general enamelling range was from 720 to 760 
deg., and if one treated the castings at 850 deg. 
the distortion factor became a danger, as also 
did the cracking and springing factors; one 
could not run that risk. 

Discussing resistance to acids, he pointed out 
that in the third paragraph of the Paper he had 
referred to staining caused by ordinary vegetable 
acids in common use in domestic cooking, and 
had not mentioned hydrofluoric. acid; but he 
would be pleased to exhibit enamels which were 
resistant for almost any period of time to acids 
other than hydrofluoric. Those enamels had been 
tested by companies of repute, and the only 
marks that could be established were caused by 
strong caustic. So that one was entitled to refer 
to them as ‘ acid-proof ’’ so far as the vegetable 
acids in common use in domestic cooking were 
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concerned, rather than to confuse them with the 
acid-resisting enamels, because the latter 
were all stained by lemon juice; one authority in 
London had established that 10 per cent. of 
hydrochloric acid was equal to the strongest 
lemon, and Mr. Stone believed that that was 
about right. He always used it for a spot test 
on the enamels which he called ‘ acid-proof.”’ 

The PresipENT, speaking with regard to acids, 
recalled that last February he had given a long 
résumé ot work done on that subject in connec- 
tion with pottery, and he had stated at the 
beginning that he did not know any alkali sili- 
cate, natural or artificial, that resisted the action 
of water. 

Finally, the President recalled that in a book 
he had written not very long ago, which had 
been referred to as ‘‘ Mellor’s Nonsense,’”’ he had 
stated that if a good fairy promised to grant him 
any gift he cared to pray for, he would pray 
for the gift of seeing the obvious, of 
what was staring him in the face. 


seeing 


Vote of Thanks 


Mr. J. W. Garpom, proposing a vote of thanks 
to Mr. Stone for his Paper, said the subject 
had been dealt with on a common-sense basis, 
so that even those who had no knowledge of 
enamelling could understand a good deal of it. 
A very strong plea had been made for control, 
which was very important, but Mr. Gardom was 
rather in agreement with Mr. England that there 
was some danger in specifying a_ wide-firing 
range. If one were to have a wide range, why 
not say what that wide range was? 

He thanked Mr. Stone very sincerely for not 
having suggested that iron castings were bad, 
even though he had said that enamels and every- 
thing else might be bad! But reference had 
been made to some of the faults which it was 
suggested should be eliminated, such as heavy 


lugs, ete., and variations of section. One wished 


that these things could be avoided; but, of 
course, the metallurgist and the foundryman 
must realise that progress was made only by 


doing the things which their grandfathers could 
not do, and they were producing castings with 
varving-sized more sound condition 
than had obtained previously. He urged the 
Institute, as a whole, to consider the possibility 
ot paving more attention to the internal struc- 
ture of the cast iron. If a little attention and 
money were devoted to experimental work of 
that nature, he believed the founders would be 
able to produce iron castings of varying sections 
but with uniform structure. One of the argu- 
ments against it was that it cost a little more 
monev;, vet a lot ot money Was spent on enamel- 
ling and sand blasting and other processes, 
whilst at the same time the foundrymen’s half- 
pennies were being knocked off. 

Mr. seconding the vote of 
thanks, said he believed that a good deal of 
trouble was being experienced with regard to the 
white-enamelled crown plate on the gas cooker. 
He asked, therefore, whether it would be possible 
to.design a gas cooker with an air space beneath 
the crown plate, for that would probably over- 
come a considerable amount of the trouble. He 
did not know whether or not that was done in 
the case of the electric cooker. Mr. Hallsworth 
also asked for Mr. Stone’s opinion with regard 
to the use of 
firing. 


lugs in a 


hanging or double-decking for 


The vote of thanks was carried with acclama- 
tion. 


Author’s Reply 


Mr. Stone, responding, said he was anxious to 
remove a rather dangerous seed which Mr. 
Gardom had sewn when he had referred to over- 
coming the trouble arising from castings with 
heavy lugs. One could spend a great deal of 
money in making a good-quality iron, but when 
the casting was 1 in. thick at one place and } in. 
thick at another, one would either very much 
overfire the one or underfire the other. They 
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might take a leaf out of the book of the Ameri- 
cans, who had proceeded in the direction of pro- 
ducing castings of even thickness, which made 
the most perfect job for enamelling. They re- 
moved all lugs and aimed at a very high stan 
dard of finish. It was true that they used lead, 
and so on, in huge quantities, and relied on a 
cooker being on the scrap heap within two years. 
But they did cut away heavy lugs, which were 
disastrous in certain castings, and particularly 
when they were handled by jobbing enamellers. 
Sometimes one saw a casting with a boss as big 
as one’s fist at one end, whereas at the othe 
it was about as thick as a piece of paper. That 
was not an enamelling job. The design was a 
matter of paramount importance, and, in his 
opinion, the quality of the iron occupied quite 
a second place. The moulder could render great 
help in collaboration with the designer, by pro- 
ducing even-thickness castings from clean moulds 
in which the gate was kept well away from thie 
casting so that there were none of the boiling 
effects of pieces of coke and slag. 

Commenting on Mr. Hallsworth’s reference to 
difficulties experienced with crown plates, he 
pointed out that in electrical cookers there was 
not nearly so much trouble due to cracked crown 
plates as was the case in gas cookers, probably 
because in the electric cooker the grill pan was 
fitted into a slide, and there was a good air 
space between the grill pan and the plate. In 
the gas cooker, there was too close a contact 
hetween the grill pan and the enamelled plate, 
which did not allow free movement. 

Replying to the question concerning double 
decking, he said he had always dealt with fairly 
high-temperature enamel. He had tried both 
systems in several plants, and for cooker work 
he had always found that he could definitely 
obtain a bigger production of good work in a 


week—not per load or per hour—by firing flat 
than by installing double decking. A fewer 


number of pieces had to be re-coated through 
pieces of scale falling off a bar at the top, 
always on the face of the casting. There was 
also economy in fuel consumption, and the cost 
of the running of the furnace was less. By 
using double decking. one could not put double 
as much work through a furnace as when using 
single decking; with double decking, one re- 
quired to employ two men on loading, whereas 
with single decking he had never emploved more 
than one man on the firing, on a production of 
nearly 100 tons a week. 


A Large Pension Scheme 


That the future of staff employees in industry 
should be made secure is a problem exercising 
the minds of large-scale producers. In his 
speech on October 2, Mr. W. Benton Jones, 
chairman of the United Steel Companies, 
Limited, which produces one-sixth of the steel 
made in this country and who have works as far 
apart as Yorkshire and Northamptonshire, Cum- 
berland Lincolnshire, showed how this 
important company is taking care of the future 
of its employees. A contributory lite assurance 
and pensions scheme, for voluntary acceptance, 
has been inaugurated. It is far reaching, in- 
cluding not only the staff, from the junior typist 
to the highest-paid official, but foremen and 
establishment men. It provides both annual 
retiring pensions for men at sixty-five vears of 
age and for women at sixty, and life assurance 
of a substantial amount at any time up to 
pensionable age. The scheme dates from July 
last, but long service prior to that date has not 
been overlooked. For each year of service from 
the age of 21 to the date of the commencement 
of the scheme, pensions are reckoned at halt- 
rates. The eligible members of the staff of the 
United Steel Companies, Limited, have quickly 
grasped the opportunity afforded and already 
99.5 per cent have enrolled. 
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Non-Ferrous Casting Alloys of High 
Strength’ 


By A. J. MURPHY, M.Sc. 


The primary concern of the foundryman is the 
production of sound castings, and the means 
adopted to this end are governed ultimately by 
economic considerations. Foundrymen’s techni- 
cal associations and institutes therefore rightly 
devote much time to the discussion of those 
factors in melting, moulding, running, sand 
control, ete., which affect the quality and cost 
of castings. Constant attention to these points 
is necessary if castings are to retain their posi- 
tion in the face of competition from the dif- 
ferent directions of forgings and_ fabricated 
construction, not to mention non-metallic 
moulded products. 

The adaptability of the casting process which 
permits its application to the economical pro- 
duetion of the most involved shapes will always 
remain a forceful argument in its favour, but 
there is, nevertheless, more than a tendency for 
the advocate of castings to be driven into a 
purely defensive attitude. It is well, therefore, 
for foundrymen to consider from time to time 


Fic. 1.—P.uarn Brass, Zinc 33.7 PER CENT. 


ALL ALpHA. X 50. 
how wide is the range of work which they as a 
body can undertake. In particular it may be 
useful to consider what is the scope of the 
materials to which they can apply their art and 
science, and the present opportunity appears to 
be suitable for discussing the subject with re- 
ference to the mechanical properties of non- 
ferrous casting alloys. 

High strength is a purely relative term, and 
the significance of a numerical value of, say, 
tensile strength is not defined until information 
is available regarding the other properties of 
the material and the conditions under which it 
is required to operate. A simple but important 
example of this is seen in the relation between 
strength and specific gravity, which in aero- 
nautical engineering makes a casting of an 
aluminium alloy with a tensile strength of 20 
tons per sq. in. more useful than a wrought steel 
which has a tensile strength of 40 tons per sq. 


* Official Exchange Paper of the Institute of British Foundry- 
men to the 1935 Convention of the American Foundrymen’s 
Association. Mr. Murphy is Chief Metallurgist to J. Stone & 
Company, Limited, of London. 


in., but which has a specific gravity three times 
greater than that of the aluminium alloy. 

' In other cases electrical conductivity, corro- 
sion-resistance, machinability and even cost re- 
place specific gravity as the attribute in relation 
te which strength has to be considered. The 
metallurgist who has to give attention to these 


TABLE I. 


Metal. Zinc equivalent. 
Aluminium 6.0 
Tin.. 2.0 
Iron 0.9 
Manganese 0.5 
(Nickel) (1.1 parts copper) 


factors in connection with foundry products 
required in the aeronautical, automobile, marine, 
railway, chemical, electrical and general en- 
gineering industries soon comes to appreciate 
the versatility of the non-ferrous casting alloys 
as a group. It is desirable to emphasise here 
that the present discussion is concerned only 
with casting alloys. By far the larger propor- 
tion of the data available on strong non-ferrous 
alloys, especially those published during recent 
years, refers to these materials in the wrought 
form; not only is it generally impossible to de- 
duce from such information what mechanical 
properties are likely to be obtained from alloys 


TaBLE II.— Mechanical Properties of Copper-Zinc Alloys 
Sand Cast. 


Zine Alpha | Maximum | Elonga- 
phase. stress. tion. Brinell 
Per Tons per | Per cent. | hardness. 
cent. 
cent sq. in. on 2 in. 
33.7 100 15.0 63 55 
35.0 88 19.1 59 59 
38.0 75 21.5 56 64 
40.1 69 23.0 55 72 
41.8 55 24.6 50 80 
43.7 14 27.8 27 102 
45.5 0 | 30.4 27 105 


of the same composition in the cast condition, 
but it is often found that alloys which have 
outstanding properties when worked appro- 
priately are only of mediocre value as castings. 
Instances of striking mechanical strength are 
encountered among cast alloys having as their 
bases, respectively, copper, nickel, zinc, alu- 
minium and magnesium. These alloys can be 
classified in two groups, according as the high 
strength is realised in the ‘ as-cast ’’ condition 
or is attained by subsequent heat-treatment. 
The best known copper-base alloys coming 
within the subject of this Paper are the man- 


TaBLe III.— Mechanical Properties of Manganese Bronze, 
Sand Cast. 


Zi Alpha | Maximum | Elonga- 
= phase. stress. | tion. Brinell 
= Per Tons per | Per cent. | hardness. 

om. cent. sq. in. on 2 in. 

31.0 100 20.8 24 72 
32.9 78 23.8 36 75 
37.5 70 27.2 50 85 
39.2 45 30.9 42 95 
41.1 25 34.2 28 121 
44.1 0 37.2 21 129 
47.8 0 24.4 4 138 

(8 present) | 
ganese bronzes and aluminium bronzes. If the 


term ‘‘ bronze’’ is defined as indicating essen- 
tially an alloy of copper and tin it is not 
strictly applicable to either of these materials ; 
the first should therefore be described as high- 
tensile brass and the second as copper-alumi- 


nium. In both cases, however, the term bronze 
is applied so commonly in commercial practice 
that there is little risk of it being misunder- 
stood in this connection. 


Manganese Bronze 


The manganese bronzes used for castings are 
derived from the well-known brass containing 
60 per cent. copper and 40 per cent. zinc, by 
alloying with these metals manganese, iron, 
aluminium, tin and nickel. All these five ad- 
ditional elements are rarely found together; 
iron in amounts from 1 to 2 per cent. is almost 
always present, the tin content does not change 
much from 1 per cent., manganese may vary 
from as little as 0.1 per cent. to 5 per cent., 
aluminium from 0.1 per cent. to 5 per cent., 
and nickel from 1 to 2 per cent. Among the 
normal casting alloys, which all contain iron 
as previously mentioned, those having a tin con- 
tent of 1 per cent. generally have low alumi- 
nium and manganese contents, and those con- 
taining nickel have a very low percentage of 
aluminium. Two principal factors govern the 
mechanical properties of cast manganese 
bronzes; these are the microstructure and the 
chemical composition. The most useful bronzes 
are those having an alpha-heta or a beta strue- 
ture. 

Guillet’s list of ** zine equivalence * 
shown in Table [ is now well known. 


factors 


This 


Fic. 2.—-Puar~ Brass, Zinc 41.8 PER CENT. 
Microstructure: ALPHA 55 PER CENT., 


Beta 45 per cent. x 50. 

ascribes certain numerical values to each of the 
addition metals to denote their quantitative 
effect, in terms of equivalent proportions of 
zinc, on the relative volumes of alpha and beta 
phases in a manganese bronze. In practice 
these factors are found to operate with good 
accuracy so long as the particular element con- 
sidered is not present in amounts greater than 
about 2 per cent. It is well to remember that 
Guillet’s rule is only an attempt to express in 
a simple manner the relations existing between 
the phases-fields in a ternary, quaternary or 
even more complex diagram of equilibrium con- 
stitution. The factor for assessing each metal 
in its zine equivalence can only have a constant 
value so long as the boundaries between the 
alpha, alpha-beta and beta phase fields in the 
ternary diagram are straight lines and remain 
parallel. 

The transition from the all alpha structure 
to the all beta takes place in the sand-cast plain 
copper-zine alloys over the range of zine con- 
tents from 34 to 45 per cent. Table IT shows 
D 
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the progressive change in mechanical properties 
over this range of composition in sand-cast test- 
hars of the ‘ straight ’’ copper-zinc alloys, and 
Figs. 1 to 4 are photomicrographs at a magnifi- 
cation of 50 dia., illustrating the sequence 
of changes in the microstructure of sand-cast 
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details in Table III, however, illustrate the 
greater complexity of manganese bronzes; as an 
example, it is seen that in the particular bronze 
considered, unlike the copper-zinc series, absence 
of the beta constituent does not correspond to 
the maximum ductility. This is due to the ap- 
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be done there is no appreciable change in the 
contents of the addition metals, iron, manganese, 
tin, etc., on remelting. Attention need only be 
concentrated on the zine content, and in crucible- 
melting under reasonable control the loss of zine 
is generally sufficiently uniform and consistent 


Fic. 3.—P ain Brass, Zinc 43.7 PER CENT. 
MicrostructurE: ALPHA 14 PER CENT., 


Bera 86 PER CENT. X 50. 
test-bars. It is of interest to compare these 
results with those observed in a manganese 


bronze containing, besides copper and zinc, iron 
| per cent., tin 1 per cent., aluminium 0.25 per 
cent., and manganese 0.25 per cent. The 
numerical data are given in Table III, and the 
corresponding photomicrographs in Figs. 5 to 8. 

Just as in the plain copper-zine alloys, the 


Fic. 6.—MANGANESE Bronze, Zinc 39.2 PER 
CENT. MIcRosSTRUCTURE: ALPHA 45 PER 
CENT., REMAINDER BETA, WITH FINELY- 
DISPERSED ‘* HARDENING ’ Con- 
STITUENT. x 50. 


increase of zinc content in manganese bronze, 
which diminishes the proportion of the alpha 
constituent, causes a progressive increase in 
hardness and also in tensile strength until a 
wholly beta microstructure is attained. Other 


Fic. 4.-—P.Lain Brass, Zinc 45.5 PER CENT. 


Microstructure: Att Beta. x 50. 


pearance in the copper-rich members of the 
series of the brittle eutectoid constituent of the 
copper-tin alloys. This is clearly seen in Fig. 
5. It should also be noted that 1 per cent. of 
iron in the bronze is sufficient to cause the 
appearance in all the alloys of a third, so called 
hardening,’’ constituent. 

The rapid change in properties accompanying 


Fic. 


7.—MANGANESE Bronze, Zinc 41.1] PER 

CENT. MICROSTRUCTURE: ALPHA 25 PER 
CENT., REMAINDER BETA, WITH FINELY- 
DISPERSED ** HARDENING ”’ Con- 
STITUENT. x 650. 


a variation in the proportions of the alpha and 
beta constituents in manganese bronze obviously 
necessitates careful control of composition. 
The best practice in founding manganese bronze 
is to use previously-made ingot metal, and if this 


5.—MANGANESE Bronze, Zinc 31 PER 

CENT. ALPHA, WITH 
Evcrectom at GRAIN 
Bounparigs. 150. 


Fic. 


to permit a suitable allowance for this to be 
made in the original manufacture of the ingot. 
In air-furnace melting, such as is used for 
castings weighing some tons, the loss of zinc 
is less predictable, and must be corrected by the 
addition of spelter before casting. Fortunately, 
a rapid means of estimating the zine content in 


é 
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8.—MANGANESE Bronze, Zinc 44.1 PER 
CENT. Microstructure: BETA, WITH 
FINELY - DISPERSED ‘* HARDENING ”’ 
CONSTITUENT. xX 50. 


Fic. 


most manganese bronzes is available in the 
examination of the fracture of sample chill bars. 
Using this method an experienced operator can 
judge when the correct composition is attained 
to an accuracy of + 0.5 per cent. zinc. 

The mechanical properties obtained in sand- 
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castings of manganese bronzes having an alpha- 
beta microstructure are:—yYield point, 15 to 20 
tous per sq. in.; maximum stress, 30 to 40 tons 
per sq. in.; elongation on 2 in., 35 to 15 per 
cent.; and Brinell hardness (10/3,000/15), 100 
to 180. 

It is not proposed to discuss in detail the 
foundry technique, but it may be mentioned that 
the patternmaker’s contraction is rather high 
(; to 7% in. per ft., according to the type of 


9.—MANGANESE-BRONZE 
**QuFEN Mary.”’ 
36) TONS. 


ig, PROPELLER, 


WEIGHT, 


casting), and the shrinkage on solidification is 
high. Special attention has to be devoted to 
providing for the high shrinkage by adequate 
risers, and care must be taken to ensure non- 
turbulent entry of the metal into the mould. 
In general principles the foundry technique for 
manganese bronzes resembles that for aluminium 
bronzes, but the difficulties are definitely not so 
great as in the latter case. 
Applications of Bronze 
The applications of alpha-beta 
bronze castings are very numerous, 


manganese 
No doubt 


Fic. Bronze, ALUMINIUM 
6 PER CENT. Microstructure: ALL 
Beta. x 100. 


the best-known example is that of marine pro- 
pellers, the casting weights of which may vary 
from about 10 Ibs. for propellers of small yachts 
to over 50 tons for those of the Cunarder 
“ Queen Mary.’’ Fig. 9 shows one of these pro- 
pellers, and Fig 10 one from the ‘‘ Normandie,”’ 
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the finished weights in the two cases being 36} 
and 26) tons respectively. The example of 
marine propellers indicates the suitability of 
alpha-beta manganese bronzes for parts which 
are highly stressed and exposed to sea-water. 
At the same time, care has to be taken, in 
marine applications, to guard against abnormally 
corrosive conditions, such as are developed by 
galvanic action, due to the proximity of large 
masses of copper, as in copper-sheathed hulls. 
For land use, the manganese bronzes find appli- 
cation on account of their strength, resistance 
to corrosion and non-magnetic — properties. 
Examples are provided by various ordnance parts 
such as gun mountings and races, rotor end caps 
and rings in turbo-electric generators. 

Manganese bronze often proves its value in 
an emergency when a forged- or cast-steel part 
has to be replaced at short notice. The fact that 
a bronze casting having equivalent strength can 
be produced at very short notice is not so widely 
appreciated by engineers as it might be. No 
heat-treatment after casting is required to attain 
the mechanical properties previously quoted for 
manganese bronze. 

Special mention should be made of the beta 
manganese bronzes. In normal sand castings 
of this type of alloy a tensile strength as high 
as 50 tons per sq. in., with an elongation of 15 
to 20 per cent. can be obtained. Castings hav- 
ing properties such as these are obviously attrac- 
tive for many purposes, and they are in fact 
giving satisfactory service in applications where 
uon-magnetic properties and a capacity to with- 
stand high centrifugal stresses are required. 
Caution is necessary, however, in using beta 
manganese bronzes for castings which may be 
exposed to corrosive conditions, and when the 
heta bronze contains aluminium it should not 
he adopted for parts subjected to stress while in 
contact with seawater, saline, ammoniacal or 
acid solutions. Under these conditions the 
aluminium-bearing beta manganese bronzes are 
liable to an insidious form of intercrystalline 
cracking. 


Aluminium Bronze 


The author has the impression that the second 
group of high-strength copper-base alloys, the 
aluminium bronzes, has received more attention 
in recent years in America than in Great 
Britain, at least as regards their application as 
sand castings. The sole reason for this apparent 
neglect is the rather formidable difficulty in 
foundry technique which they present and which 
effectively discourages the foundryman who, 
accustomed to the methods suitable for mould- 
ing and casting in brass and gunmetal, attempts 
to deal with aluminium bronze in the same way. 
It is unnecessary on this occasion to enlarge on 
the methods which have to be adopted for the 
successful production of aluminium bronze cast- 
ings, it will suffice to say that the fundamental 
causes of the casting difficulties are, first, the 
great change in volume when the liquid bronze 
solidifies and the narrow range of temperature 
over which solidification occurs, and secondly, 
the high reactivity of the aluminium in the 
molten bronze towards oxygen and steam, and 
the tenacious character of the oxide films pro- 
duced. 

The first feature demands special attention in 
the provision of adequate risers and chilling, 
while the second calls for special care in avoid- 
ing turbulence in the entry of the metal into 
the mould. It is in the latter direction that 
the foundryman’s ingenuity is most severely 
taxed. It is sometimes said that the aluminium 
founder takes more kindly than the brass- 
founder to casting aluminium bronze, and while 
it is true that many of the methods required 
are more akin to those adopted in handling 
the light alloys of aluminium, the higher cast- 
ing temperatures of aluminium bronze aggravate 
considerably the troubles which arise from oxide 
formation. 

The large volume of vapour generated at 
these temperatures in a sand mould, even when 
it has previously been stove-dried, not oniy 


causes marked turbulence in the incoming metal, 


but also multiplies the opportunities for oxide 
formation. The absence of this factor in die- 
casting goes tar to explain the greater ease with 
which clean castings of aluminium bronze can 
be made in permanent moulds as compared with 
sand mouids; it also emphasises the necessity for 
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10.—MANGANESE-BRONZE 
** NoRMANDIE.”’ FINISHED 
26) TONS, 


free venting and the use of sand of high perme- 
ability. 

Normal values of tensile strength in alumi- 
nium-bronze sand castings are from 30 to 45 tons 
per sq. in. In the plain copper-aluminium alloys 
the compusiticns used for sand casting are 
generally restricted to the range 8 to 10 per 
cent. aluminium, the corresponding range of 
mechanical properties in the sand-cast condition 
being :—Maximum stress, 25 to 32 tons per sq. 


12._-ALuMINiIuM Bronze, ALUMINIUM 
8.4 PER CENT. MICROSTRUCTURE : 
Aveua 50 per Cent., Bera, 
with Ternary Constituent. x 150. 


Fic. 


in.; elongation on 2 in., 60 to 25 per cent.; and 
Brinell hardness, 70 to 100. 

As sand-cast in a section of about 1 in. thick- 
ness, the alloy with 8 per cent. aluminium has 
a wholly alpha microstructure, and with 10 per 
cent. aluminium consists of practically equal 
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proportions of the alpha and beta phases. The 
limits of mechanical properties mentioned corre- 
spond to these two compositions. In passing, it 
is interesting to compare these data with the 
corresponding values in the plain copper-zinc 
alloys. When the microstructure is just com- 
pletely within the alpha range, the approximate 
figures for sancd-cast l-in. dia. bars are :— 


Maximum | Elonga- 
stress. tion. Brinell 
Tons per | Per cent. | hardness. 
sq. in. on 2 in. 
Copper-aluminium. . 25.0 | 60 | 65 
Copper-zine 15.0 65 50 


Kia. 13.—ALUMINIUM Bronze, ALUMINIUM 
12.2. PER” CENT. MICROSTRUCTURE: 
BETA, WITH TRACE OF ALPHA AND TER- 
NARY CONSTITUENT, xX 200. 


In the alloys containing approximately equal 
proportions of the alpha and beta phases the 
corresponding values are :— 


Maximum 


Elonga- 
stress. tion. Brinell 
Tons per | Per cent. | hardness. 
sq. in. on2in. | 
Copper-aluminium. . 32.0 22.0 95 
Copper-zine 25.0 50.0 80 


It is evident that in alloys of similar constitu- 
tion the aluminium bronzes are intrinsically 
stronger than the copper-zine alloys. The plain 
copper-aluminium alloys, however, are prone to 
a disability from which the brasses are free, 
namely, ‘‘ self-annealing.’’ This type of 
embrittlement which is liable to occur when the 
alloy cools slowly through the range of tempera- 
ture in which the transformation of the beta 
phase to alpha delta occurs. In equilibrium the 
temperature of this change is at 540 deg. C., 
and in sand castings of heavy section it is diffi- 
cult to ensure rapid cooling at this temperature. 
Various devices can be adopted to avoid “ self- 
annealing,’’ such as the use of local chills, knock- 
ing out castings from the mould at a _ high 
temperature, or the castings can be reheated 
above the transformation temperature, quenched 
and tempered. 

A much simpler remedy, however, is to use a 
ternary or quaternary alloy, containing iron, or 
iron and nickel, and the plain copper-aluminium 
alloys are now largely replaced by those contain- 
ing up to 5 per cent. each of these additional 
metals. The effect of these additions on the 
constitution of the copper-aluminium alloys has 
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not been thoroughly investigated, and it is not 
certain whether iron, for example, eliminates the 
eutectoid transformation of the beta phase under 
equilibrium conditions, or merely so reduces the 
rate of transformation that no appreciable 
amount of embrittling delta constituent is 
formed even with slow rates of cooling. In any 
event, the practical effect of the iron is to sup- 
press “‘ self-annealing ’’ even in heavy castings 
produced under normal conditions. 

A typical example of the ternary aluminium 
bronzes has an iron content of 3 per cent., 
and Table IV gives an idea of the effect of 


TaBLe IV.—Influence of Aluminium in the Mechanical 
Properties of Aluminium- Bronze. 


| Maximum | Elonga- 
bs a — | stress. | tion. Brinell 
pee an. | Tons per | Per cent. | hardness. 
sq. in. on 2 in. 
6.02 100 =| 32.2 52 103 
8.42 | 50 35.6 48 111 
10.12 | 10 | 40.4 28 137 
12.20 | Trace | 37.4 3 217 
13.60 | (8 present) 18.8 <l 277 
16.0 ‘(8 present) | — 363 


variations in aluminium content on the micro- 
structure and mechanical properties of the sand 
cast alloys, while Figs. 11 to 14 show charac- 
teristic microstructures in this range. 

The most useful alloys in this series are those 
containing from 8 to 10 per cent. aluminium, 
and the relation to the plain copper-aluminium 
alloys is analogous to that between the man- 
ganese bronzes and the simple brasses. It is 
noticeable, however, that in the aluminium 
bronzes the increased strength for a given pro- 
portion of alpha and beta phases resulting from 


Bronze, ‘* SUPER- 
PIcKLING CRATE. 


15.—ALUMINIUM 
ston L. 189.”’ 


Fig. 


the addition of 3 per cent. iron is accompanied 
by an increase in ductility. 

By the addition of nickel as well as iron, 
still further improvements in strength are ob- 
tainable. As an example of this class of alu- 
minium bronze may be mentioned Superston 
L. 189 Bronze, which contains approximately 


Fig. DIE 


CASTINGS. 


5 per cent. each of iron and nickel, and has the 
following properties when sand-cast :—Maximum 
stress, 42 to 45 tons per sq. in.; yield point, 
22 tons per sq. in; elongation on 2 in., 15 
per cent., and Brinell hardness, 160 to 190. 
The outstanding differences between aluminium 
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bronzes and manganese bronzes, apart from 
founding properties, are seen in the fatigue 
strength and the behaviour in corrosive environ- 
ments. In general it is found that the safe 
range of stress under fatigue is considerably 


greater in aluminium bronze than in a man- 
ganese bronze of equal tensile strength. Super- 


ston L. 189 Bronze, with a tensile strength ot 
42 to 45 tons per sq. in. has a fatigue strength 
of + 15 tons per sq. in. on a basis of 20,000,000 
reversals, whereas in Superston Fifty, a man- 
ganese bronze having a tensile strength of 50 
tons per sq. in., the fatigue strength on the 
same basis is + 9.5 toms per sq. in. 

The excellent resistance to corrosion by sea- 
water, mineral acids in moderate dilution, acid 
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Fic. 14.—ALuMINiIUM Bronze, ALUMINIUM 


Microstructure: 
TERNARY Con- 


13.6 PER CENT. 
Beta, DELTA AND 
STITUENT. xX 200. 


vapours and numerous chemical reagents ac- 
counts for many of the applications of alumi- 
nium bronzes. An interesting feature of these 
bronzes is their ability to resist electrolytic, 
or galvanic corrosion when in contact with 
copper in saline solutions. In this property, 
which is no doubt due to the formation of a 
protective film having aluminium oxide or 
hydroxide as a basis, aluminium bronzes show 
a marked superiority over manganese bronzes. 
The combination of high strength with very 
useful corrosion-resisting properties, allows alu- 
minium-bronze castings to be used for such parts 
as cradles, crates, racks and hooks in steel-pick- 
ling plant, components of valves handling brines 
and acidic liquors, fan blades exposed to acid 
vapours, and stressed parts such as gearwheels 
liable to be immersed in seawater. Fig. 15 
shows a_ pickling crate made of aluminium 
bronze, the base being a casting of Superston 
L. 189 bronze. Even where corrosion is not 
invoived, the hardness and strength of alumi- 
nium bronze castings justify their application, 
as for example, in worm-wheels, die-cast levers, 


and striking forks of automobile gear-boxes, 
and certain types of engine cylinder heads. 


Typical die-castings in aluminium bronze are 
shown in Fig. 16. 

In order to preserve a true balance in the 
inevitable comparison of aluminium bronzes with 
manganese bronzes it is necessary to emphasise 
the advantage which the latter possess in ease 
of casting. This consideration is often sufficient 
to turn the scale in favour of the manganese 
bronze in cases of complicated castings, even 
when aluminium bronze would be preferred on 
its general properties. 

(To be concluded.) 
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Castings 


By W. MACHIN and M. C. OLDHAM 


(Continued from page 212.) 


Defective Castings 

Defects in castings are caused through many 
faults, which can be attributed to design, pat- 
ternmaking, supervision, moulding coremaking, 
metallurgy and other and more minor operations 
connected with manufacture, also inferior or 
unsuitable materials as mentioned. It is a very 
estensive subject, but it may be an advantage 
to go briefly into the matter, so that the overseer 
who examines the casting and may not have 
had foundry experience, will be able to lighten 
the load of those connected with manufacture 
when he examines any defect shown to him 
during his daily tours round the defects depart- 
ment. 

The defect which is these days usually con- 
sidered the most serious is that which the over- 


Fic. 102.—SrctTion or Movutp For 


CASTING. 


seer calls a crack, but which is better known in 
the foundry as a hot tear, and is seen more on 
a steel casting than on iron or non-ferrous. The 
cause of these hot tears has already been touched 
upon brielly, and those castings upon which they 
can be seen with the naked eye are generaily 
rejected before they leave the foundry. In other 
cases they are found during machining, or when 
the casting is subjected to water pressure, or 
X-Ray examination. 

The causes of these hot tears can be definitely 
identified with the contraction of the casting 
being retarded, having been held by some part 
of the mould or core during the cooling period. 
It will be noticed that a contraction tear is 
shown running transversely, between the flange 


/ 


AB 
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108..-Two Pieces or Metat Cut FROM A 


STEEL CasTING. 


Fic. 


and one of the seatings. This tear is not due 
to the core binding the contraction through the 
diameter of the pipe, but is definitely caused by 
the casting being held by the seating and the 
flange, which has retarded the contraction of 
the casting lengthways. 

If the tear had been traversing the length 
between the flanges, the foundryman would have 
immediately attributed the cause to the core 
having been made too rigid. It is therefore 


necessary in this case, to see that the replace 
casting is manufactured with a lighter mould, 
so that no part of the casting be held when it 
commences to contract. 

The place where this casting cracked was 
under a feeder. The extra heat from this feeder 
weakened the casting to some extent at the de- 
tective part, and when contraction commenced, 
the casting naturally cracked at that part. 

A material at this temperature is obviously 
extremely weak, and no resistance must be 
offered by the sand to free contraction, or the 
stresses set up will prove too much for the 
material to resist. Fig. 101 shows a close-up 
of this hot tear. To eliminate such a defect 
a weaker mould is necessary, and the method 
adopted of constructing the mould with cavities 
in front of those parts held by the sand, would 
give the desired result if carefully carried out. 

The cavities referred to are shown inside each 
cf the flanges in Fig. 102. They are formed 
by cutting away the sand during the ramming 


Fic. 103.—Panrt Section or A CastTinG 24 FT. 


Wipe. 


of the mould, and filling them with cinder 
material, or fine sand. It is also necessary to 
carry the holes through the top half of the 
mould to meet the cavities. 

This method enables the moulder to insert a 
bar in the holes in the top part, and knock it 
through the entire mould, which allows the 
cinder or fine sand to run away through the 
bottom of the mould. The flanges are then free 
to move, and the contraction is not hindered by 
projections being anchored in solid sand. The 
contraction on this width in cast steel is ap- 
proximately four and a-half inches, i.e., when cold 


Fic. 109.—A SiMILAR SHRINKAGE DEFECT. 


the casting is four and a-half inches smaller 
than the pattern. 

The hooks shown on the ends of the arms of 
the casting, shown in Fig. 103, were dealt with 
during moulding on the same lines as_ that 
shown in Fig. 102. It is essential that cavities 
be made inside these hooks so that the mould 
be easily removed during the easing stages 
shortly after casting. If this were not done 
the arms would be anchored, and serious con- 
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traction defects, i.e., hot tears, would occur close 
to the heavy section nearest to the hook shape 
on the end of the arms. 


Green Sand Moulds 


Various methods are used to weaken moulds 
at the parts similar to those illustrated, the 
best known is to cast in moulds that are not 
dried, i.e., what is termed in the trade ‘ green 
sand moulds.’’ The latter method is not reliable, 
however, except on very small work, on account 
of undried moulds being too weak to resist the 
wash of metal. The foundryman therefore has 
of necessity to resort to such methods as de- 
scribed when the moulds are dried. 

The bars which carry the weight of sand in 
Fig. 104, inside the moulding box frame are 
all loose, and are tapered, so as to allow quick 
and easy removal after casting has taken place. 
Some of the holes seen are for feeding purposes, 


SECTION SHOWING 
Derect. 


Fic. 107.—" T” SHRINKAGE 


and the remainder are connected to grooves in 
the mould for quick removal of sand, which is 
in front of projections of metal on the casting, 
and therefore require to move inwards during 
contraction as shown in Fig. 102. 

The two bottom halves of moulds shown in 
Figs. 105 and 106 indicate how the moulding 
hoxes are screwed together in pieces, to allow 
them to be easily dismantled after the moulds 
are poured. These two moulds are seen with 
cores assembled, and are for the top and bottom 


Fic. 115.—A Part Section or LarGr Castine 
SHOWING Rop or CAst ON 1T, OVER 
13 rt. Lone, 18 iN. DIAMETER. 


halves of a high-pressure cast-steel turbine for 
marine service. 

The top runners on each side and at each end 
of the moulds are so placed to obtain even tem- 
perature throughout the length, and also to 
obtain hot metal in the feeders, which can be 
seen in Fig. 104. These illustrations are shown 
to indicate the methods used when the mould is 
being constructed, so as to eliminate hot tears. 
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(Continued from previous page.) 


Fig. 100.—Cast Steen ConNEcTION PIECE WitTH 101.—CLose-up oF THE DEFECT KNOWN AS 
Five BRANCHES AND Two SEATINGS. * Hor Trar.”’ 


Fic. 104.—Comp.erep ‘Top or A 


Fic. 110.—RaApDIOGRAPH SHOWING PIPING. 
For A TuRBINE CASTING. 


Fie. 105.. Bortrom Hatr Movutp ror a Tor SECTION OF A Fie. 106._-Bottom Hatr Movutp For THE LOWER SECTION OF 
H-P. Cast-Steet TuRBINE. A H.P. Cast-Steen TuRBINE. 
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Fic. 111.—Section or ‘‘ V’’ Prpine. 


Fic. 113.—SHrinkaGE Cavity. x 4. 


Fic. 119.—One Sipe or a LarGe TurBINE CASTING WITH 
FEEDERS ATTACHED. 


Fig. 112.—TypicaL SHRINKAGE DEFECT KNOWN IN THE FouNpDRY 
AS Drawn Metat Derect. 


Fic. 114.—SpeciMEN oF STEEL SHOWING DENDRITIC 
ForMATION. 


Fic. 120.—THE OTHER SIDE OF THE SAME CASTING. 
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Another defect generally referred to by many 
overseers as a blowhole, is the drawn cavity, or, 
to give it the correct term, shrinkage cavity. 
These cavities occur usually in a part of the 
casting where the section alters. The defect 
occurs when the volume of liquid metal changes 
from the temperature at which it is cast to that 
at which it is just commencing to solidify. 

The foundryman should make good this shrink- 


age by the use of feeders, which must be 


Fic. 116.—SHRINKAGE DeFEctT 1N BOILER 
VALVE, SHOWN aT A.A. 


judiciously placed in correct positions and be ot 
the correct design. The ‘‘ T ’’-section piece, Fig. 
107, was cut from a steel casting after being 
radiographed. On being sectioned through A—B, 
the shrinkage cavity shown at G was found. The 
design, it will be seen, shows the web of metal at 
C, 13 in. thick, and at D, 3 in. thick; this con- 
dition brings about two periods of solidification, 
i.e., section D cools before C, and the shrinkage 
defect at G, naturally occurred, owing to no 
feeder having been used. 
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radiographed. The cavity shown in the vertical 
piece as cast is again a shrinkage defect caused 
through the change in section. This could be 
eliminated by carrying through a piece of extra 
metal as shown at C, and placing a feeder over 
the part. The other piece, which was taken 
from the plate of metal over the core, was found 
to be sound, as it was in a horizontal position 
when cast. In addition, a boss in the position 
shown can be fed by a feeder as shown at D, 
without having to add extra metal to the casting 
as is necessary in the vertical position shown 
at C. 

The defect at A, Fig. 109, would be prevented 
by adding metal at B, and placing a feeder at C. 
The radiograph examination of such defects as 


B 

Fic. 118.—Section or Cast- 
ING (Fic. 117) THROVGH 


DEFECTIVE Part. 


described is shown in Figs. 110 and 111. The 
section, 14 in. thick, illustrating shrinkage 


piping, due to insufficient feeding, is shown in 
the radiograph. After cutting the section the 
typical ‘‘ V”’ piping is seen here in the actual 
material, and it will be noted how important it 
becomes to see that sufficient feeding and good- 
running arrangements are allowed for, during 
the early stages of manufacture. 

Fig. 112 is that of a casting with a shrinkage 
defect, and is known in the foundry as drawn 
metal. The term means that a heavy section 
somewhere close to the defect has drawn away the 
metal. It indicates how important it is for the 
foundryman to examine each defect and cor- 
rectly diagnose before attempting to remedy it. 
This defect is really due to shrinkage, and is not 
in any way associated with the blowhole defect. 
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tions owing to adjacent crystals impeding one 
another. 

Fig. 114 is that of a specimen of steel showing 
dendritic formation, the piece being broken from 
the inside of a feeder. As a matter of interest, 
the sample is a particularly good illustration of 
a dendrite. 

The specification for the casting shown in 
Fig. 115 was that a 9-in. hole or core had to be 
drilled or cast down the rod for lightening pur- 


Fig. 117.—SHRINKAGE CAVITY UNDER FEEDER. 
poses. The only safe method in the foundry to 
get a sound casting, was to cast the rod solid. 
so that feed could be supplied to adjoining thick 
sections. This method was carried out and a 
feeder was added 13 ft. 6 in. long, resulting in 
a perfect casting. A cheaper casting could have 
been produced by using a core, but shrinkage 
defects would have been almost certain to develop 
in the heavy junctions. 

The feeders on the two defective faces shown 


in Fig. 116 were placed on the side of the casting 
in this instance on account of bosses, where the 


defects are seen, being placed at an angle in 


Fig. 121.—Larce VALVE FOR THE SAME 


To eliminate this defect, the moulder would 
thicken up section D on the upper side as cast, 
as shown in the shaded portion at E; the altera- 
tion would then allow him to add a feeder at F, 
which would be effective. 

The two pieces of metal in Fig. 108 are bosses, 
one cut from a vertical wall as cast, and the 
other from a plate of metal ever a core. They 
were both taken from a casting which had been 


TURBINE SET. Fie. 

Shrinkage cavities are produced during the 
cooling of the metal through the plastic range, 
and result from a deficiency of molten metal to 
feed the point concerned. Such cavities are not 
smooth as in the case of blowholes, but usually 
show a dendritic surface (Fig. 113). This forma- 
tiom is a result of the natural tendency of all 
metals to produce branches of crystal growth. 
lt, however, is impossible under perfect condi- 


122.—Lanp-TurBINE CASTINGS. 

the design. In instances of this kind, it is con- 
sidered the best practice to add sufficient height 
of feeder above the top of the casting (as cast), 
so as to obtain gravity pressure to hold up sec- 
tions adjoining the bosses until they solidify. 
A shrinkage cavity, shown in Fig. 117, under 
one of the feeders which has been removed. This 
casting has another feeder close to the one show- 

(Continued on page 280.) 
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We have furnace 
installations in 
all the five 


Continents. 


Supplied to specifications 

covering a wide ae of 

requirements and emplo 
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Roll Makers and Engineering 
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Malleable Furnace Refractories 
By L. C. HEWITT,* St. Louis, Mo., U.S.A. 


Bung Brick 


The improvement in bung-brick manufacture 
has been one of increased refractoriness, greater 
density for resisting slag action, and a structure 
that meets to a better degree various types of 
spalling, namely, structural, thermal, and 
mechanical. In respect to application, some 
work has been done toward the idea of using a 
spring arrangement in the bung head, arranged 
in such a manner that the brick will be kept 
tight in the bung and, at the same time, allow 
for expansion to be taken up without causing 
pinching action. 

With the conventional type of bung, the best 
practice seems to be to tighten the bung 
thoroughly as it is laid, and take up any 
further slack at each heat after the furnace is 
up to full temperature. The use of a lubricant 
that will not be affected unduly under tempera- 
ture, such as a small amount of kerosene in the 
grease used for oiling the bolt heads, aids in 
keeping them free and workable when subjected 
to the heat of the furnace. 

The life of bung brick varies considerably from 
plant to plant, both in respect to the number of 
heats and the amount used per ton of metal. 
The performance depends on a great many 
factors, such as laying practice and tempera- 
ture of operation, distance between the bath 
and bung roof, width of furnace, bung rise, etc. 
The situation is such that it is very difficult to 
correlate service from plant to plant in order 
to determine fully why there is such a wide 
variance in the furnace life on the same type of 
brick. One of the chief destructive forces is 
the mechanical action to which the bungs are 
subjected during the charging process. At best, 
the operation is such that the bung-brick edges 
are often severely damaged. 


Bung Removal Practice 


In some plants, the practice of removing the 
charge bungs is to place them over the end fur- 
“nace bungs, while, in other cases, as they are 
removed they are placed on the furnace-room 
floor. The latter procedure would seem to be 
the most favourable, from the standpoint of the 
charge bungs receiving less mechanical shock 
and avoiding the heating of the stationary bung 
frames. The charge bungs, as removed, contain 
sufficient heat when placed over the frames of 
other bungs to cause the latter often to get out 
of shape and to allow the brick in the frame to 
become loose. 

The use of an extra taper represents a de- 
velopment in bung-brick design. This extra 
taper is varied to permit of an open joint from 
ve in. to } in. to allow for the expansion that 
takes place in the hot face of the bung brick, 
and thus lessens spalling action due to pinching. 
The open joint terminates or converges to a 
point 1} in. from the brick face. The desirable 
joint width seems to vary somewhat between 
plants. Further application will, no doubt, re- 
sult in a more standardised practice. 

The idea of laying up this extra or double- 
tapered brick with a dipped joint and then wash- 
ing or slushing the surface, in order to fill up 
the purposely-formed joints either with a regular 
type of foundry clay or a special high-tempera- 
ture mortar, indicates an advantage. The ques- 
tion may be asked: ‘‘ Why allow for a joint and 
then fill it up? ’’ The answer seems to be that 
the clay or mortar will provide a cushion, as it 
were, at the joints and also reduce flame-cutting 


* Paper presented to the Annual Meeting of the American 
Foundrymen’s Association. 


+ Director of Research, Laclede-Christy Clay Products Com- 
pany. 


The use of 
mortar for laying 


action. special high-temperature 
and washing bung brick in 
general is also gaining in favour. 


Side Wall, End Wall and Bridge Wail 

First-quality stiff-mud firebrick has been the 
major product used in malleable-wall construc- 
tion. This type of brick has been improved in 
recent years, particularly in respect to its den- 
sity and resistance to thermal shock. 

A type of brick finding application in side 
walls, front wall and bridge wall is that cf the 
superheat-duty fireclay brick class. This type of 
brick, while not having the mechanical strength 
that the stiff-mud variety has, works out very 
well in practice, particularly because of the 
vitreous protection layers that form in usage. 
Bricks of the superheat-duty type have a rela- 
tively high density, constancy of volume under 
high temperatures, and high resistance to 
thermal shock, qualities which, together with 
refractoriness, account for the generally im- 
proved service rendered. With this type of 
brick, the best practice is to use a special high- 
temperature mortar as recommended by the 
manufacturer. Sufficient amount of such mortar 
should be used to fill well all of the joints; in 
fact, this practice of filling the joints and the 
use of highly refractory laying mixture should be 
most economical in most malleable furnaces. 

The use of superheat-duty fireclay brick in 
malleable-furnace side walls has not, in every 
instance, proved its value, due to differential 
first cost. Its greatest advantage seems to be in 
those furnaces that have the most severe operat- 
ing conditions. Further, plants which are 
equipped with ‘‘ standby *’ furnaces and can run 
a side wall until its full life is completed and do 
not have to repair every week-end, are also 
hetter situated for taking advantage of extra 
heats that bricks of this type will produce. 


Tap-Out Block 


Tap-out blocks, of a specially dense superheat- 
duty fireclay-brick class, are proving of par- 
ticular advantage in many applications. The life 
secured is not only longer, but the metal stream 
is better controlled, and, in addition, there is 
the added assurance against the loss of a heat 
because of tap-out block failure. 


Malleable Foundry Bottoms 

There is a rapidly-growing tendency toward 
the use of firebrick bottoms. This tendency is, 
no doubt, due principally to the fact that fire- 
bricks are now available which do not shrink and 
allow the metal to enter the joints and float the 
bricks out. The type of brick used has been of 
the superheat fireclay brick and 60 per cent. 
alumina classes. While it has not apparently 
been definitely settled which one of these two 
types are the most economical in all cases, it 
appears that, all factors considered—price dif- 
ferential and life secured—superheat-duty fire- 
clay brick will be standardised for use. 

The bottom should be laid with a highly-refrac- 
tory cold-set cement, in view of the fact that this 
type of joint will be sealed all the way through 
and form a monolithic type of construction. The 
brick are laid on end, that is, the bottom will be 
© in. in thickness. The practice varies in regard 
to forming an arch, inverted arch, and straight 
or flat brick bottom. The straight or flat bottom, 
tied in under the side walls with some space 
allowed for expansion, would, at this 
appear to be best practice. 


time, 


October 10, 1935 


Castings 
(Continued from page 275.) 


ing the defect, which it will be noted is less in 
size. [t has been found that two feeders close 
together of different sizes, similar to the two 
shown, cause a defect of this kind. especially 
when the casting thickness between the feeders 
is approximately the same thickness as the parts 
Leing fed. This is due to the metal in the larger 
teeder on the high part of the casting -upplying 
feed to the feeder on the lower face of the cast- 
ing. This defect would be eliminated by 
removing the smaller feeder, leaving the larger 
one to feed the casting. 

In the feeding of castings, the supervisor in 
the foundry must give every job very careful 
thought before deciding the procedure, as badly 
positioned feeders, and those of unsatisfactory 
design, cause a high percentage of defective cast- 
ings. Many serious defects come from this sec- 
tion of the moulder’s work, and the placing oi 
runners to get hot metal in the feeders is im- 
portant, so that it can supply a flow of metal 
to the parts which solidify last. 

In Fig. 118 can be seen the shrinkage cavity, 
such as was shown in Fig. 117. It is shown at 
D, under feeder A. Feeder B was eliminated 
on account of feeder A being sufficient, in view 
of the section at C being equal in thickness to 
the part under B. It is better practice in in- 
stances of this kind to use one feeder on the 
high flange, but it is necessary to take careful 
note of section C, as the thickness here con- 
trols the decision, as, if this thickness were less, 
two feeders would be necessary. Such is the 
decision that has to be made by the supervisor 
before commencing to manufacture. 

Having described some of the causes of shrink- 
age defects in steel castings, a few pictures of 
castings with feeders attached, might be of 
interest. The flanges of the casting, shown in 
Fig. 119, were 10 in. thick, and the body thick- 
ness 3 in. Ten feeders were used, the height ot 
which was greater than the depth of the casting. 

The weight of the metal used in feeders shown 
in Figs. 119 and 120 was approximately 12 tons, 
the casting as delivered being only 7 tons. 

The casting illustrated in Fig. 121 had ten 
feeders attached, one of which can be seen cut 
through, but not removed from the casting. The 
position of the remaining nine were between each 
of the inlets of the valve, in order to feed with- 
out any obstruction by the core, which cuts 
through on the face of each side of the valve. 
This particular casting took over 20 tons ot 
metal to cast, and the delivered 
weighed only 8 tons. 


valve when 

To obtain quality in steel castings of this 
description, the only method which has proved 
effective in eliminating shrinkage defects is that 
of using feeders of sufficient size to deal with the 
heavy sections of metal in the design. The cost 
of removing such feeders is obviously high, and 
buyers of steel castings who require the best 
article should bear this in mind, as sound cast- 
ings of this description cannot be produced 
unless a large quantity of metal be used above 
the finished weight of the casting. Cast-steel 
land-turbine pieces, shown in Fig. 122, were 
dealt with on these lines, and satisfactory results 
were obtained only by observance of the methods 
indicated. 


(To be Concluded.) 


Messrs. ANDREW Stranc & Company. LIMITED. 
point out that the note concerning a “ giant’ 


propeller which appeared in our issue of Septem- 
ber 26 was an exaggeration, and that they as a firm 
disclaim that the propeller in question had special 
features as to either weight or surface areas, or 
that they were responsible for the issue of the item. 
We regret that we gave it publicity 


+ 


a | 
: 
| 


OcroreR 10, 1935 FOUNDRY TRADE JOURNAL 


281 


Established 1840. 


The Leading Manufacturers! 


The Most Reliable!!! 


SUPERFINE 
COAL DUST 


INGOT MOULD 
BLACKING 


BRITISH 
PLUMBAGOS 


POWDERED 
CORE GUM 


CUMMING 
FURNACE 


- Ironfounders’ Facings Manufacturers 
and General Foundry Furnishers, 


GLASGOW 


SUPERLATIVELY REGULAR 
IN GRIST. 


SUPERIOR IN QUALITY. 


SEVEN GRISTS 
STANDARDISED. 


ONE QUALITY OF COAL 
THROUGHOUT. 


THE BEST ON THE MARKET. 


MANUFACTURED 
BY THE NEW PROCESS. 


AT LOW PRICES. 
IMPORTED DIRECT. 


NO CONTINENTAL 
ADULTERATION. 


BRITISH MANUFACTURE. 
BEST QUALITY. 


USERS OF THE NEW 
“CUMMING” FURNACE 
ARE INCREASING WEEK 

BY WEEK. 


The Oldest Established !! Kelvinvale Mills, Maryhill, 


Branches at Falkirk, Chesterfield, Deepfields and Middlesbrough 


CORE COMPOUNDS, PARTINGS, 
CUMMINGSTONE, REQUISITES, 
BLACKINGS for every PURPOSE 


ALL OUR OWN MAKE 
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This Week’s News in Brief 


Trade Talk 


AT THE LAST MEETING of the Falkirk Dean of 
Guild Court Messrs. R. & A. Main, Limited, Gothic 
Iron Works. were granted permission to erect a new 
cupola platform and roof in their foundry premises. 

Messrs. Fawcett, Preston & Company, LimireD, 
of Liverpool, are erecting new workshops, planned 
with a view to greater developments in the future, 
as trade continues to improve. The 
include a brassfoundry. 

THe Wuessoe Founpry & ENGINEERING Com- 
PANY, LimiTrepD, Darlington, have secured the con- 
tract for the construction of the additional 1,500,000- 
gall. oil-storage tank to be built at the Shell Mex 
and B.P. depot at Jarrow. 

Waces oF Scottish ironworkers will be increased 
by 24 per cent. in consequence of the higher selling 
price of iron during July and August.  Intimation 
has been made by the auditors that the average net 
selling price was £9 12s. 9.62d. 

Messrs. Lopnitz & Company, Limited, Renfrew, 
have received orders to build a grab hopper dredge: 
and a bucket dredger for British owners. The 
orders will, with work in hand, maintain the works 
in full employment for some time. 

Tue Feperation or Brirish INDUSTRIES announces 
that a Mission will leave for Warsaw on Novem- 
ber 2 to follow up and take full advantage of the 
benefits offered to this country by the Anglo-Polish 
Agreement signed on February 27, 1935. 

THAT THERE IS a growing scarcity of scrap iron 
in the Irish Free State was revealed this week when 
the Free State Prices Commission held a sitting to 
inquire into the prices of foundry work used in the 
building of new houses throughout the country. 

Messrs. NeEWALL’s Company have 
secured the contract for the entire insulation of the 
“Queen Mary.”’ The contract includes the insula- 
tion of 26 boilers, 16 turbine casings, all the main 
and exhaust steam piping and the shipyard pipe 
lines. 

Messrs. Ronatp Trist & Company, en- 
gineering specialists, have removed from 56, Victoria 
Street, Westminster, S.W.1, to 1-3, Brixton Road, 
London, 8.W.9. They have also brought their works 


new works 


from Watford into close proximity to the new 
offices. 
Messrs. Brown & Company, 


Clydebank, have secured an order from the New 
Zealand Shipping Company, Limited, for two cargo 
vessels each of 11,000 tons gross. The propelling 
machinery will consist of six-cylinder Diesel engines 
supplied by the builders. 

Messrs. Hurst, Netson & Company, Lruirep, 
Motherwell, have secured a contract from the Assam- 
Bengal Railway for an order of 30 wagons com- 
prising 20 metre-gauge petrol-tank wagons each with 
a capacity of 5,500 galls. and 10 metre gauge four- 
wheeled oil-tank wagons of 2,800 galls. 
each. 
LAST WEEK an innovation in local steelworks prac- 


capacity 


tice was introduced at Messrs. Colvilles Dalzell 
works, Motherwell. The large mill was kept in 
operation until 5 o'clock on Saturday afternoon. 


This new departure is due in part to an extra rush 
of work in the department, but mainly with the idea 
of using up the hot metal from the final casts on 


Saturdays. 
THE PARTNERSHIP between Messrs. William 
Fletcher, Harold Ellis, William Lounds Winterton 


and Ernest Owen Ellis, carrying on business as iron 
and brass founders, at Alfred Street North, Notting- 
ham. under the style of Fletcher Foundry Company, 
has been dissolved. Messrs. William Fletcher and 
Harold Ellis are continuing the business in partner- 
ship under the same stvle. 

Mr. Corvittr, Secretary to the Department of 
Overseas Trade, speaking at Shandon, Dumbarton- 
shire, last week. referred to the recent improve- 
ment in the employment returns. In illustration of 
the decrease in the number of unemployed in various 
industries during the past year he cited, among 
others :—Miners, 51,000; engineers, 13,000; iron and 
steel workers, 11,000; and shipbuilders, 8,000. 

THe Sincer Company, Clydebank, have secured a 
substantial order from the Government for sewing 
machines and accessories. The sewing machines are 
of the heavy type used in the manufacture of boots 
and clothing, and the company will be able to pro- 
ceed with the order at once, having all the neces- 
sary plant in readiness. Some of the departments 
which have been on short time will be put on a 
full working week to cope with the order. 


Personal 


M.Inst.C.E., 


Mr. A. H. GILLING, M.I.Mech.E., 
has been appointed general manager of Messrs. 
R. Y. Pickering & Company, Limited, wagon 
builders, Wishaw. 

Mr. F. M. Morris has been appointed vice-chair- 
man and managing director of Herbert Morris, 
Limited. Mr. Georce Macsriar and Mr. H. G. 
PuRNELL have been appointed directors of the com- 


Mr. Joun Mason has retired after 54 years’ ser- 
vice with the Cannon Iron Foundries, Limited, 
Deepfields, Bilston, the last 38 years in the capacity 
of secretary. He is succeeded by Mr. Edward J. 
Bryden. 

Mr. P. G. Corin has been appointed technical 
director of Messrs. Henry Berry & Company, 
Limited, hydraulic engineers, Leeds. Mr. Corin was 
previously with Imperial Chemical Industries, 
Limited, at Billingham-on-Tees. 


Mr. J. W. Reaney has been appointed commercial 
manager and Mr. E. E. Payne technical manager 


of the machinery depariment of Messrs. Edgar Allen 
& Company, Limited. Mr. Georrrey H. N. Coes 
has been appointed engineer representative of the 
department. 

Mr. Joun D. Tomiinson, chairman of directors of 
Tomlinsons (Rochdale), Limited. Soho Iron Works, 
Rochdale, and Mrs. ‘Tomlinson celebrated their 
golden wedding on Friday, when between six and 
seven hundred members of the staff and employees 
of the firm and their wives and friends were enter- 
tained in the Carlton Ballroom, Great 


George 
Street. Rochdale. 


Company Reports 


Stewarts and Lloyds, Limited.—Interim dividends 
for the half-year ended June 30, 1935, at the rate 
of 6 per cent. per annum on the cumulative first 
preference shares, at the rate >of 10 per cent. per 
annum on the cumulative second preference shares 
and at the rate of 5 per cent. per annum on the 
cumulative third preference shares, to be paid on 
October 31. 

John Brown & Company, Limited. 


The directors 


have decided to pay an interim dividend on the 
7 per cent. non-cumulative ‘‘ A” and ‘‘B”’ pre- 


ference shares in respect of the half-year ended 
September 30, 1935. The preference capital in its 
present form dates from 1930, when a reorganisation 
scheme was carried through. The dividend now 
declared is the first since the reorganisation. 

Platt Bros. & Company (Holdings), Limited.—The 
directors have intimated that they anticipate being 
able te pay another year’s arrears of dividend on 
the first preference shares in December, 1935. When 
this payment has been made, all arrears of dividend 
on the first preference shares will have been paid. 
Dividend warrants have been posted in payment of 
1 full year’s dividend on the 44 per cent. first 


preference shares, which clears arrears to September. 
1934. 


Contracts Open 


St. Neots, October 18.—14 miles of cast-iron or 
spun-iron water main, 5 in. to 3 in. dia., for the 
Rural District Council. Messrs. Pick, Everard. 
Keay & Gimson, 6, Millstone Lane, Leicester. (Fee 
£2 2s., returnable. ) 

Kislingbury, October 15.—Surface pumping plant 
and accessories, and sectional pressed steel elevated 
reservoir of 9,600 galls. capacity, for the North- 
ampton Rural District Council. Mr. R. J. Miller, 
20, The Millway, Duston, Northampton. 

Bradford, October 14.—Sewage ironwork com- 
prising sluice valves, disc valves, penstocks and float- 
ing outlet arms, and 65 tons of cast-iron troughing,. 
for the Town Council. Mr. H. Wontner-Smith, 
sewage works engineer, Esholt Hall, near Shipley. 
(Fee £1 1s., returnable. ) 

Uckfield, October 9.—Eight miles of 4-in. and 3-in. 
spun-iron pipes, with valves, etc., and erection of a 
small pumping station, collecting tanks and 
incidental works, and provision and erection of 
duplicate electrically-operated boosting equipment; 
also provision and erection of aeration plant and 


gravity filter, for the Uckfield Rural District 
Council. The Surveyor, “ Starfield,’’ Beacon Road, 
Crowborough. (Fee £3 3s., returnable.) 


OctoBer 10, 1935 
Obituary 
Mr. Tuomas Swinney, chairman of Messrs 


Swinney Bros., Limited, Wansbeck Ironworks, Mo 


peth, died last week after a short illness. He was 
in his 70th year. 
Mr. Maurice Lees, managing director of H 


Lees & Sons, Limited, Parkbridge Ironworks, near 
Ashton, died recently. Mr. Lees made many gener- 
ous gifts to charity, and for half a century was 
Mayor of the Manor of Ashton. 

Mr. Rosert Duntop, who died suddenly last 
week, in his 8lst year, started work in the old 
malleable-iron works at Motherwell, and later went 
to the Dalzell works, where he remained for over 
50 years, finally retiring from the position of sample 
passer some years ago. He was a life-long friend 
of the Rt. Hon. John Hodge, with whom he was 
associated in employment at Dalzell Works. Mr. 
Dunlop visited Germany many years ago, at the 
request of the late Mr. David Colville, for the pur- 
pose of studying steelmaking methods there. He 
was also selected by a well-known Scottish news- 
paper to visit America to inquire into steelmaking 
organisation and conditions in the United States. 
Mr. Dunlop was for many years President of the 
local Steel Smelters’ Association. 

Mr. James Peecu, one of the best-known figures 
in the steel industry in this country, died on Mon- 
day. Mr. Peech, who was 62 years of age, had 
been connected with the manufacture of steel since 
he was 19. He was the son of the late Mr. William 
Peech, one of the original founders of Steel, Peech 
& Tozer, Limited, and was a director of that com- 
pany; later he became a director of the United 
Steel Companies, Limited. Mr. Peech was parti- 
cularly well known in the railway world, and had 
travelled extensively on behalf of the United Steel 
Companies, Limited, on railway business, particu- 
larly in Canada, China, South Africa and Egypt. 
During the war he was adviser on shell steel to 
the Ministry of Munitions, and was awarded the 
(.B.E., and also a French decoration. 


New Company 


(From the 


Register compiled by Jordan & Sons, 
Limited. Company Registration Agents, 116 to 118, 
Chancery Lane, London, W.C.2.) 


L. E. Stanley, Limited, 138, High Road Kilburn. 
London, N.W.6.—Capital £100. Ironfounders, me- 
chanical engineers, etc. Directors: Sylvia Gordon- 
Stewart, L. C. Stanley and W. E. G. Stanley. 


Forthcoming Events 


OCTOBER 14. 

Sheffield Society of Engineers and Metallurgists and Shef- 
field Metallurgical Association :—Joint meeting with 
the Iron and Steel Institute to discuss a selection of 
Papers presented at the recent autumn meeting of the 


Iron and Steel Institute, to be held in the Mappin 
Hall, St. George’s Square, Sheffield, from 3 p.m. 
onwards. 
Institute of British Foundrymen 
OCTOBER 12. 

Scottish Branch :—(1) Presidential address; (2) ‘‘ Some 
Notes on Using Metal Moulds for Cast Iron,” Paper 
by J. McGrandle at the Royal Technical College, 


George Street, Glasgow, at 4 p.m. 


OCTOBER 18. 2 
Middlesbrough Branch :—‘‘A Talk on the Production of 
Steel Castings,” Paper by J. G. Wrightson, at the 
Cleveland Scientific and Technical Institute, Corpora- 
tion Road. Middlesbrough, at 7.45 p.m 
Sheffield and District Branch : 
Castings,” Paper by E. 
Hotel, Sheffield, at 7.30 p.m. 


~ System in the Selling of 
‘. Simons, at the Grand 


OCTOBER 19. 

Falkirk Section :—(1) Presidental address; (2) “‘ Moulding- 
Shop Problems,” Paper by W. McArthur at the Tem- 
perance Café, Lint Riggs, Falkirk, at 6 p.m. 

Lincolnshire Section :—‘*‘ Recent Developments in Foundry 
Practice,” Paper by L. W. Bolton, A.M.I.Mech.E., at 
the Technical College, Monks Road, Lincoln, at 7 p.m. 

Newcastle-upon-Tyne and District Branch :—Visit of 
Council of the Institute. 


The Institute of Vitreous Enamellers 


OCTOBER 17. 

Birmingham :—‘ The Development of a Continuous 
Vitreous Enamelling Furnace,” Paper by W. Marshall, 
of the Ferro Enamelling Company (England), Limited, 
at the Chamber of Commerce, New Street, Birming- 
ham, at 7.30 p.m. 
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PRELIMINARY ANNOUNCEMENT 


Rumour is persistent concerning the 


HUSH! HUSH! 

FEL 

CONTINUOUS SAND 

MIXER 

An announcement will be made 
shortly. 


NEW SAND OLD SAND 
COAL DUST 


. all accurately and automatically 
measured. 
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Telephone: 61459 Halifax, Telegrams: “FEL” Halifax. 
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Raw Material Markets 


There has been a decrease in the amount of 
foreign trade this week, but the demand from home 
sources has shown a further rise. Rumours of an 
increase in prices have acted as a_ stimulus to 
buyers. who are desirous of covering before any 
alteration comes into force. Blast-furnacemen and 
steelmakers are well employed, and orders already 
received amount to a large tonnage. Six new 
tankers have recently been ordered, and further 
encouragement is given to the heavy industries by 
the invitation of tenders for new naval vessels. Dis- 
cussions between the Bristol lron and Steel Federa- 
tion and the Continental Steel Cartel were resumed 
in London last week, and consideration of the 
allocation of the British export quota as between 
the various divisions of the industry was begun. 


Pig-lron 


MIDDLESBROUGH.—-The quantity of iron de- 
livered this week has been in excess of new business 
placed. This was expected, and the position of 
furnacemen is quite satisfactory, for they have very 
little surplus iron for sale this year. The export 
trade continues to be in a lifeless condition, but 
the home demands make ample amends for that. 
Scottish foundries are still taking up satisfactory 
tonnages of Cleveland pig-ivon. Prices are un- 
changed, the fixed home minima for No. 3 Cleveland 
(G.M.B. being 67s. 6d. per ton delivered Middles- 
brough. 69s. 6d. delivered North-East Coast, 67s. 3d. 
delivered Falkirk. and 70s. 3d. delivered Glasgow. 

The output of ten blast furnaces which are 
producing hematite in this area is not too much to 
satisfy the requirements of consumers, and stocks 
ave not increasing. Local steel plants are taking up 
a large proportion of the output. Trade with Italy 
continues to be suspended. but exporters have an 
outlet ta Denmark, which is taking good quantities. 
Delivered prices are as follow: ‘Middlesbrough, 71s. 
per ton: Tyneside, 72s. ; North-East Coast, 73s. 6d. ; 
Scotland. 74s.; Sheffield, 78s. 6d.; Midlands, 84s. 6d. 
yer ton. 

LANCASHIRE.—Satisfactory tonnages of pig-lron 
are being taken up in_ this district, although 
the requirements of the light-castings founders are 
-showing a slight decrease on recent demands. The 
needs of the textile-machinery makers have expanded 
and the demands of general engineers are good. 
The position of the machine-tool manufacturers 1s 
still encouraging. but the jobbing foundries are 
continuing to be affected by poor prices, although 
their condition has improved a little. Prices are 
firm, and for delivery to consumers in the Lancashire 
area. Staffordshire, Derbyshire and Lancashire 
brands of No. 3, iron equal to Derbyshire are all 
quoted at 74s. per ton, with Northamptonshire at 
72s. 6d.. and Scottish foundry at about 81s. 6d. 
Hematite is in steady demand and prices are firm, 
with East Coast qualities ranging from about 80s. 
to SIs. per ton, delivered equal to Manchester, and 
West Coast hematite at around 81s. ; 

MIDLANDS.— Although new business is 
the condition of the pig-iron trade is satisfactory. 
Deliveries are heavy, and reports from some places 
state that September was the busiest month of the 
year in this respect. The light-castings makers and 
the general engineering concerns are well employed, 
and the prospects of these sections of the trade are 
very hopeful. Prices of ordinary foundry iron 
delivered to Birmingham and Black Country stations 
are 67s. 6d. per ton for Northants No. 3, and 7\s. 
for Derbyshire. Lincolnshire and North Staffordshire 


scarce, 


No. 3. A small graduated rebate is given to large 
consumers. The state of the demand for better 


grades of iron is good, and with the approach of 
winter further expansion will be looked for. Prices 
are not controlled and vary considerably. Medium- 
phosphorus iron is on offer at between 72s. and 
82s. 6d. per ton, while low-phosphorus is between 
85s. and 90s. and refined iron from £5 7s. 6d. to 
£6 per ton delivered South Staffs. Regular supplies 
of hematite are being taken against contracts, and 
prices are as follow :—84s. 6d. for West Coast mixed 
numbers and 84s. 6d. for East Coast No. 1. These 
prices include delivery to private sidings or station 
only. For delivery into works in 10-ton lots a 
charge of Is. 6d. per ton extra would be made. 
East Coast No. 3 hematite has been reduced to 
83s. 6d., and the price of Welsh mixed numbers is 
83s. per ton delivered stations. 
SCOTLAND.—Hematite and basic irons are being 
-consumed in large quantities in this area, and the 
majority of buyers are well covered. Prices are 


unchanged, and the official minimum of 70s. at 
furnaces for No. 3 is maintained, No. 1 being 2s. 6d. 
per ton extra. Export conditions show an improve- 
ment, but they are still poor. The light-castings 
makers are taking good deliveries against contracts. 
The official quotations for No. 3 Cleveland iron are 
unaltered at 3d. per ton at Falkirk, and 
70s. 3d. at Glasgow; other English foundry iron is 
at Is. 3d. per ton less. Steel-making irons con- 
tinue to be in good demand by local steelworks, and 
quotations are as follow:—Mixed numbers Scottish 
hematite, 7ls. to 73s. 6d.; mixed numbers West 
Coast hematite, 74s.; ordinary mixed numbers East 
Coast hematite, 74s.; basic, British and Indian. 70s.. 
less ds. rebate. all delivered local steelworks. 


67s. 


Coke 

Most of the coke consumers are well covered for 
their winter requirements, and as a result new busi- 
ness is not easy to obtain. For delivery in Bir- 
mingham and district best Durham coke ranges from 
37s. 6d. to 40s., and other qualities are quoted 
down to 34s. per ton. Welsh coke is at from 31s. 6d 
to 43s. 6d., and Scottish low-ash coke at 
40s. per ton. 


around 


Steel 


With the opening of the last quarter of the year, 
increasing business activity has developed in the 
steel market, and in several departments the pro- 
ducers are extending the periods in which they can 
give delivery, says the official report of the London 
Jron and Steel Exchange. The demand is develop- 
ing steadily and, although the orders reaching the 
steelworks are not individualiy large, there is a 
tendency for the weights to increase. The situa- 
tion in the semi-finished steel department is satis- 
factory, and many of the producing works are 
Operating at capacity New business is active. and 
there is considerable pressure on the part of con- 
sumers to obtain delivery. Most of them have im- 
portant contracts; but an important  busi- 
ness is passing in small supplementary parcels. In 
the finished-steel section some irregularity is notice- 
able in the volume of new business. To a great ex- 
tent this is due to important users having covered 
their requirements for some time ahead. Specifica- 
tions are reaching the works on a satisfactory scale, 
however, and the general tendency is for the de- 
mand to expand. 


running 


Scrap 


In spite of a heavy demand for most descriptions 
of iron and steel scrap in the Cleveland area. prices 
are unchanged. Good heavy melting steel at 52s. 6d. 
per ton delivered works is in good call, and ordinary 


heavy foundry metal is at 52s. 6d. per ton. 
Machinery cast-iron scrap is a steady market at 
54s.. with light metal at 42s. 6d. per ton. The 


Midland market is active, and there is a good inquiry 
for all qualities of scrap. Heavy steel in furnace 
sizes is at 45s. to 46s., and mixed heavy iron and 
steel is at 43s. 6d. to 44s. 6d. ner ton Cast-iron 
scrap has a steady demand, and prices are firm. 
Heavy machinery metal in handy sizes is on offer at 
55s. to 57s. 6d.. while good heavy is at 50s. and 
clean light at 47s. 6d. The price of short, heavy. 
steel scrap as used in the foundries is 55s. per ton 
delivered works. The condition of the Lancashire 
market is satisfactory, and prices are firm. Good 
machinery cast-iron scrap is at from about 50s. to 
85s. per ton, according to grade and the situation 
of supplies, and inclusive of delivery to Lancashire 
foundries. Business on the Yorkshire market is 
strong, with a good demand for most classes of scrap 
material. Prices are firm, and should there be an 
increase in consumers’ requirements, a rise in prices 
will almost certainly follow. Heavy basic steel is 
being well taken up by steel makers, and is at 
about 52s. 6d. delivered, but the general figure is 
lower than this. Mixed iron and steel is at to 
52s. 6d. per ton delivered, and light basic steel is at 


52s. 


43s. Foundry cast iron is in good demand at from 
Sis. to 55s. per ton. In Scotland, good machinery 


cast-iron scrap, in pieces not exceeding 1 cwt., is at 
56s. 6d. to 57s. 6d., with ordinary cast iron, to the 
sume specification, about 5s. less, steelworks’ cast 
iron in furnace sizes at 50s., and light cast iron at 
t5s., delivered consumers’ works. 
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Metals 


Copper.—This market is in a very sound posi 
tion. The demand for industrial purposes is good. 
while war news has been responsible for much addi 
tional activity. Reports from New York state that 
there will be a conference in London or Brussels 
shortly of copper producers, when the question of 
contemplated large orders for Italy, which are said 
to amount to 60,000 tons over next year, will be 
considered. In the United States market the 
domestic quotation for electro copper has been raised 
to 9.4 cents per Ib. delivered Connecticut Valley. 
Sales of domestic copper during September are given 
at over 85,000 short tons. 

Daily market prices :- 

Cash.—Thursday, £35 5s. to £35 6s. 3d.; Friday, 
£35 13s. 9d. to £35 15s.; Monday, £36 6s. 3d. to 
£36 7s. 6d.; Tuesday, £35 12s. 6d. to £35 13s. 9d.; 
Wednesday, £35 16s. 3d. to £35 17s. 6d. 


Three Months.—Thursday, £35 lls. 3d. to 
£35 13s. 9d.; Friday, £36 1s. 3d. to £36 2s. 6d.; 
Monday, £36 13s. 9d. to £36 15s.; Tuesday, 
£35 18s. 9d. to £36; Wednesday, £36 3s. 9d. to 


£36 5s. 

Tin.—An irregular tone has been apparent in this 
metal. The meeting last week of the International 
Tin Committee had a disturbing influence on the 
market. After the meeting it was announced that 
it was decided to recommend to the signatory 
governments that the quota of production should be 
fixed at 70 per cent. of the standard tonnages. This 
increase is retrospective from July 1, 1935. The 
United States demand is good and business is gener- 
ally quite satisfactory. The same remarks may also 
be applied throughout the remainder of the world. 

Day-to-day fluctuations :— 


C'ash.—Thursday, £224 to £225; Friday, 
£221 10s. (no_ sellers): Monday, £227 10s. to 
£228; Tuesday, £228 to £228 10s.; Wednesday. 


£229 5s. to £229 10s. 

Three Months.—Thursday, £215 5s. to £215 10s. : 
Friday, £214 to £214 5s.; Monday, £219 10s. to 
£219 15s.; Tuesday, £219 5s. to £219 10s.; Wednes- 
day, £219 10s. to £220. 

Spelter.—The price of spelter is now around the 
highest level of the year. The galvanised-sheet and 
wire trade is consuming very little spelter, and this 
factor is a drawback to the general improvement in 
the metal. Brass manufacturers are well employed 
and are taking up satisfactory quantities of spelter. 
In the United States the industrial demand is good. 
as it is on the Continent, where producers are stated 
to be well sold. 

Official quotations were as follow :— 

Ordinary.—Thursday, £16 8s. 9d. 
£16 17s. 6d.; Monday, £17 6s. 3d.; 
£16 17s. 6d.; Wednesday, £16 15s. 

Lead.—The position of this metal is very sound 
and prospects are encouraging. Supplies are short 
and the demand is good. English cable manufac- 
turers are continually in the market for good quan- 
tities of lead. It is expected that prices will go still 
higher if the present demand continues, and there 
is no reason to suppose that it will not become even 
greater. 


; Friday. 


Tuesday, 


Day-to-day quotations :— 

Soft Foreign (Prompt).—Thursday, £17 17s. 6d.; 
Friday, £18 12s. 6d.; Monday, £19 15s.; Tuesday. 
£19 1s. 3d.; Wednesday, £19 2s. 6d. 


Iron and Steel Production 


The British Iron and Steel Federation, in its 
Statistical Bulletin for August, 1935, states 
pig-iron production in the United Kingdom in 
August was 543,400 tons, compared with 547,300 
tons in July and 503,300 tons in August, 1934. 
The pig-iron production for the first eight months 
of the year is 8.5 per cent. greater than in the 
corresponding period of last year. Steel pro- 
duction in August was 759,900 tons compared 
with 803,300 tons in July and 667,000 tons in 
August, 1934. The production for the first eight 
months is 8.0 per cent. greater than for the 
corresponding period of last year. According to 


returns received from 147 firms employing 
120,719 workpeople, the average weekly earnings 
per head in July amounted to £3 2s. 7d. com- 


pared with £3 in June and £3 1s. 8d. in May. 
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. the result is speed and economy 


Your moulders will put down more moulds 


per day because of the light and easy handling properties 
of these boxes. 


.. are designed for the modern 


obviously a sound investment for any foundry. 


Into your foundry is the STERLING ROLLED STEEL 


You will be sure of producing accurate castings because 


STERLING BOXES maintain their accuracy permanently. 
Sterling Boxes—Save their cost in a few months, and are 


One of the greatest improvements you can introduce 


MOULDING BOX .. 


all round. 
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MOULDING BOXES 


10, 


— 
YY fy Y YY Uy Yy Yy Y Yy Uy yy YY Uy Yy 
al Z Yj, 
also V7, Yj 
‘sTERLING’BOXES WITH YOUR NEXT oRDER 
=| AL NDRY SPECIALTIES L? 
pared GG. STERLING FOU Y 


16 


COPPER 

a, 
Standard cash 2216 3 
Three months 2 9 
Tough 38 5 O 
Best selected 9815 0 
India 5010 0 


Wire bars .. 6 
Ingot bars .. 
H.C. wire rods oa .. 4410 0 
Off. av. cash, Sept. 1 
Do., 3 mths., Sept. .. 34 9 543 
Do., Sttimnt., Sept. .. 34 1 6 
Do., Electro, Sept. | 
Do., wire bars, Sept. .. 38 10 8+ 


Solid drawn tubes 104d. 
Brazed tubes a 103d. 
BRASS 
Solid drawn tubes 
Brazed tubes 13d. 
Rods, drawn 82d. 
Rods, extd. or rlld. 43d. 
Sheets to 10 w.g. Shad. 
Wire Tid. 
Rolled metal 
Yellow metal rods ‘ .. 44d 
Do. 4 x 4 Squares 
Do. 4 x 3 Sheets = .. 53d 
TIN 
Three months .. 21910 
English .. .. 22910 0 
Bars.. .. 230 10 0 
Straits (nom.) 229 15 0 
Australian (nom.) . 229915 0 
Banca (nom.) 230 5 
Off. av. cash, Sept. .. 224 3 33 
Do., 3 mths., Sept. .. 212 12 43 
Do., Sttlmt., Sept. 2 


SPELTER 


Electro 99. 9 Wo? 6 
Zine dust .. W220 © 
Zinc ashes . . ‘ 3 0 
Off. aver., Sept. 15810 33 
Aver. spot, Sept. .. -. 18 8 33 
LEAD 
Soft foreign ppt. .. 6 26 
Empire(nom.)_.. 1916 3 
English... @ 0 
Off. average, Sept. 36 & 
Average spot, Sept. 39 
ALUMINIUM 


£100 to £105 
1/1 to 1/9 lb. 
1/2 to 2/9 Ib. 


and foil 


ZING SHEETS, &c. 


Zinc sheets, English 25 10 0 
Do., V.M. ex-whse. .. 2610 0 


Rods 30 0 0 
ANTIMONY 
English © Oto 80 0 0 
Chinese, ex-whse. .. 
QUICKSILVER 
Quicksilver 1l 0 Otoll 10 


FERRO-ALLOYS AND 
STEEL-MAKING METALS 


Ferro-silicon— 


25% 6 

45/50% 1215 0 

75% 1717 6 
Ferro- vanadium— 

35/50% .. 12/8 lb. Va. 
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RAW MATERIALS—PRICE LIST 
(Wednesday, October 9, 1935) 


Ferro-moly bdenum— 


70/75% carbon-free . 4/6 Ib. Mo. 
Ferro-titanium— 
23/25% carbon-free 9d. Ib. 


Ferro-phosphorus, 20/25% .. £18 0 0 


to £20 0 0 

Ferro-tungsten— 

80/85% 3/- |b. 
Tungsten. metal pow der—- 

98/99% ‘ 3/3 Ib 
Ferro-chrome— 

G/8% car. .. 22.0 8 

Ferro-chrome— 

Max. 2% car. 9 

Max. 1% car. @ 

Max. 0.70% car. .. 

70%, carbon-fne .. 93d. Ib. 
Nickel—99.5/100% £200 to £205 
nickel shot .. £184 0 0 
Ferro-cobalt, 98/99% 5/6 Ib. 
Metallic chromium— 

96/98% 2/5 Ib. 
Ferro- manganese (net)— 

76/80% loose £1015 Otoll 5 0 

76 80°, packed £11 15 Otol2 5 0 

76/80% export (nom.) £9 15 0 
Metallic manganese— 

94/96% carbon-free 1,3 |b. 


Per ton unless otherwise stated. 


HIGH-SPEED TOOL STEEL 
Finished bars, 14% tungsten 2s. Od. 
Finished bars, 18% tungsten 2s. 9d. 

Per Ib. net, d/d buyers’ works. 
Extras— 

founds and 3 in. 


and over 4d. Ib. 

founds and squares, under 

gin.tofdin. .. 3d. Ib. 
Do., under } in. to in... 1/-Ib. 
Flats, 3 in. x } in. to under 

Do., under in. X Zin... 1/- Ib. 
Bevels of sizes 

and sections 6d. Ib. 


Bars cut to length, "10% extra. 


SCRAP 
Heavy stecl 217 0 
Mixed iron and 
steel 211 Oto213 0 
Heavy castiron 212 0t0213 0 
Good machinery 215 Oto217 0 
Cleveland— 
Heavy steel 212 6 
Steel turnings 117 6 
Cast-iron borings .. 1 7 6 
Heavy castiron .. 212 6 
Heavy machinery .. 214 0 
Midlands— 
Light cast-iron 
Heavy wrought 
iron 217 6 
Steel turnings 114 6 
Scotland— 
Heavy steel 8 
Ordinary cast iron 2 ll 6to2 12 6 
Engineers’ turnings £48 ¢ 
Cast-iron borings 117 6tol 19 O 
Wrot-iron piling 217 Gto3 O O 
Heavy machinery .. 216 6 


London—Merchants’ buying prices, 
delivered yard. 


Lead (less us sual draft) 6 
Zinc 
New aluminium cuttings. . 68 0 0 
Braziery copper 28 0 0 
Hollow pewter -- 155 0 O 
Shaped black pewter 125 68 


PIG-IRON 
N.E. Coast (d/d Tees-side area)— 
Foundry No. 1 70/- 
Foundry No. 3 r 67/6 
Falkirk 67/3 
at Glasgow 70/3 
Foundry No. 4 66/6 
Forge No. 4 66/6 
Hematite No.1 .. 71/- 
Hematite M/Nos. .. > 70,6 
N.W. Coast— 
Hem. M/Nos. d/d Glas. 74/- 
» 4d/d Birm. 84/6 
Malleable iron d/d Birm. 115/- 
Midlands (d/d Birmingham @ist.)— 
Staffs No. 4 forge .. 67 /- 
NO, .. 71/- 
Northants forge 63/6 
fdry. No. 3 67/6 
3 fdry. No. 1 70/6 
Derbyshire forge .. re 67/- 
fdry. No.3 .. 71/- 
lary. 74/- 
Scotland— 
Foundry No. 1, f.o.t. 72/6 
No. 3, f.o.t. ‘ 70/- 
Hem. M/Nos. d/d .. 71/- to 73/6 
Sheffield (d/d district )— 
Derby forge ; 64/6 
» fdry. No. 68/6 
Lines forge ais 64/6 
tary. No.3 .. 68/6 
W.C. hematite .. 86 /- 
Lancashire (d/d eq. Man.)— 
Derby fdry. No. 3 74/- 
Staffs fdry. No.3 .. kam 


Northants fdry. No.3... 2/6 
Cleveland fdry. No. 3 14 
Dalzell. No. 3 (special) 102| '6 to 105/- 
Glengarnock, No. 3 81/6 
Clyde, No. 3 ae 81/6 


Monkland, No. 3 81/6 
Summerlee, No. 3 81/6 
Eglinton, No.3 .. 81/6 
Gartsherrie, No. 3 81/6 
Shotts, No. 3 81/6 


FINISHED IRON AND STEEL 


Usual district deliveries for iron ; delivered 
consumer's station for steel. 


Iron— 


Bars (cr.) 912 6to9 15 0 
Nut and boltiron7 10 0 to 8 0 


Hoops -10 10 Oand up. 
Marked bars (Staffs) fio.t. 12 0 0 
Gas strip 10 10 O and up. 
Bolts and nuts, 3 in. xX 4 in. 
15 © O and up. 
Steel— 
Plates, ship, etc. 815 Oto817 6 
Boiler plts. 9 5 Oto9 7 6 
Joists 815 0 
Rounds and squares, 3 in. 
to 5} in. .. 9 7 6 
Rounds under 3 in. to bi in. 

(Untested) 812 0 
Flats—8 in. wide and over 8 12 6 
under 8 in. and over5in. 817 6 

tails, heavy 8 5 Oto 810 0 
Fishplates .. 12 5 Otol1210 0 
Hoops (Staffs) 970 
24g. (4-t. lots) 0 0 
Galv.cor.shts. ( , ) 13 0 0 
Galv. flatshts. ( , ) 1310 0 
Galv. fencing wire, 1410 0 
Billets, soft 5 10 Qand up. 
Billets, hard 617 6to 7 2 6 
Sheet bars .. 5 5 Oto 510 0 
Tin bars 5 5 Oto 510 O 


OcToBER 10, 19335 


PHOSPHOR BRONZE 


Per Ib. basis, 


Strip ee 103d. 
Sheet to 10 w. 113d, 
Wire 123d, 
14d. 
Castings .. 121d, 


Delivery 3 cwt. free. 

10% phos. cop. £30 above B.S. 

15% phos. cop. £35 above B.S. 

Phosphor tin (5%) £30 above 
price of Englisn ingots. 

C. CLirrorp & Son, Lruirtep. 


NICKEL SILVER, &c. 


Per lb. 

Ingots for raising 7d. to 1/1 
Rolled— 

To Qin. wide 1/1 to1/7 

To 12 in. wide 1/1} to 1/7} 

To l5in. wide .. 1/1$to 1/74 

To 18 in. wide 1/2 to 1/8 

To 2lin wide 1/24 to 1/8} 

To 25 in. wide 1/3 to1/9 
Ingots for spoons and forks 7d. to | 3} 
Ingots rolled to spoon size 10d. to 1/6} 
Wire round— 

to 10g. 1/44 to 1/11} 


with extras according to gauge. 
Special 5ths quality turning rods in 
straight lengths, 1/3} upwards. 


AMERICAN IRON AND STEEL 
At Pittsburgh unless otherwise stated. 


Dols, 
No. 2 foundry, Phila. 20.31 
No. 2 foundry, Valley .. 18.50 
No. 2 foundry, Birm. 14.50 
Basic, Valley .. 18.00 
Malleable, Valley 18.50 
Grey forge, Valley 18.00 
Ferro-mang. 80%, seaboard 85.00 

O.-h. rails, h’y, at mill 36.373 
Billets ro 27.00 
Sheet bars 28.00 
Wire rods 38.00 
Cents. 

Iron bars, Chicago -85 
Steel bars 80 
Tank plates 80 
Beams, ete. 80 


Skelp, grooved steel 
Steel hoops 
Sheets, black, No. 24 


70 
10 


40 
Sheets, galv.. No. 24 10 
Wire nails 40 
Plain wire om 30 
Barbed wire, galv. .80 
Tinplates, 100-lb. box .. $5. 25 


COKE (at ovens) 


Welsh foundry .. 25/- to 30/- 

» furnace 19/- to 20/- 

Durham foundry 20/- to 21/- 

» furnace 16/6 to 17/9 

Scotland, foundry 


TINPLATES 
f.o.b. Bristol Channel ports. 
I.C. cokes 20 x 14 per box 18/2 and up. 
28 x 20 36/4 and up. 
20x10 26/- to 26/3 


183x114 _,, 18/9 to 19/- 
C.W 20 x 14 15/6 
28 x 20 32/6 
20 x 10 22/9 
183x114 ,, 15/6 
SWEDISH CHARCOAL IRON & STEEL 
Pig-iron £6 0 Oto £7 0 0 
Bars-hammered, 
basis £16 0 Oto £1610 9 
Bars and nail- 
rods, rolled, 
basis . £1515 0 to £16 0 0 
Blooms -- £10 0 Oto £12 0 0 
Keg steel .. £30 0 0 to £31 0 0 
Faggot steel £18 0 0 to £23 0 0 
Bars and rods 
dead soft, st’] £10 0 Oto £12 0 0 


All per English ton, f.o.b. Gothenburg 
[Subject to an exchange basis of 
Kr. 18.16 te £1-] 
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DAILY FLUCTUATION: Standard Tin (cash) Spelter (ordinary) 


Zinc Sheets (English) 


Copper (cash) £ os. d. s. d. £ 8. d. 
8. Oct. 3 .. 22415  35/- Oct. 3 .. 16 8 ine. 2/6 Oct. 3 .. 25 O ine. 5/- 
Oct. 3 .. 35 5 O ine » 4 .. 22110 Odec.  65/- € 8/9 350 5 
4 3513 9 , » 7 .. 22710 Oine. 120/- 8/9 2515 0 ,, 10 - 
4 36 2 oe 10 - 8 16 17. 6 dec. 8/9 25 10 dee 5/- 
8 35 12 6 dee. 9 299 5 0 25 /- 26 » .. 2510 ONo chang 
is, 35 3 ine. 34 
‘d. Electrolytic Copper Tin (English ingots) Spelter (Electro, 99.9 per cent.) Lead (English) 
d. £ d. £ s. d. £ d. 
d. Oct. 3 .. 3910 0 No change Oct. 3 .. 225 0 © ine. 40/- Oct. 3 .. 20 1 3B ime. 1/3 Oct. 3 .. 19 15 O ine. 10/- 
d. 4 40 ine. 10/- 4 .. 222 0 O dec. 60/- 4 1910 0 8/9 + 2010 0 ,, 15 
7 4010 ,, 10 7 227 10 ine. 110 - 7 © 10,- 7 2115 ,, 25 
d. » 8 40 0 Odec. 10/- 15 » 8 .. 1910 Odec.  10/- 21 0 Odec. 15/- 
9 40 0 ONo change 9 .. 22910 ,, 25, - 2/6 9 21 0 change 
AVERAGE MONTHLY PRICES OF WEST COAST HEMATITE MIXED NUMBERS DELIVERED SHEFFIELD 
Year Jan. Feb. March April May June | July | Aug. Sept. Oct. Nov. Dec oak 
| 8. d. | 8. d. s. d. | 8. d. 8. d. 8. d. 8. d. 8s. d. a a 8. d. 8. d. 
1896 -| 47:0 48 9 48 9 | 48 24 47 3 47 3 4610 | 4610 47 2 48 5 50 7 50 6 43 14 
1897 | 61 2 4910 | 48 5 | 47 47 9} 48 6 470 ~#| «47 8 47 3 47 0 48 3} 47 11 43 2 
1898 48 9 48 10 49 4 | 49 8 50 10 50 3 51 0 | 52 5 53 11 55 8 57 3 56 10 52 1h 
1899 59 1 59 9 57 7 59 6 64 7 70 10 76 7% 72 2 74 3 75 0 78 1h 73 3 68 5 
1900, | 75 3% 76 10 7910 | 84 6 81 4 79 1+ 83 4 81 5 79 11 76 10 77 8 63 4 | 7 8 
1901 2 59 0 | 57 O | 57 6} 57 8 57 44 57 8 61 0 04 59 9 58 7h 56 7 58 7% 
56 (1 57 59 3} 59 9 59 10} 60 0 60 8} 61 5 61 2 59 3 59 
1903 58 5 58 8 | 61 1 59 5. 57 10 57 3 56 7 56 3. 55 9 54 8 52 4 52 4 | 56 8 
1904 | 62 8 | 54 9 54 2 53 2h 52 9 52 5 52 24 52 7 53 1 55 11h | 53 5 
1905 | 87 OF 66 9 3 86| «581 58 2 | 56 4 55 8 55 5 | 56 7 61 0 68 9 69 9 70 re 60 5 
: 1906 | 70 44 6 2 | 63 44 | 68 9 | 5 6 64 1 66 2} 67 3 69 it 72 43 78 8 | 67 5 
1907 77 9 72211 #+'| 7110 73 9 79 9 76 9 77 9 78 4 75 11 72 9 68 6 66 7 7% 4 
1908 | 62 7 59 1 61 6} 61 6} 61 4 59 1 57 9} 56 11 60 2 59 2 58 5} 57 7 | 59 7 
3} 1909 51 4 56 5 55 3 56 1 56 4 57 0 56 8 | 58 0 61 0 61 1} 60 7} 61 4 68 1 
6} 1910, 64 0} 64 3} 66 10} 67 63 66 23 65 4 64 44 | 65 6% 65 2 64 10} 64 65 6 65 4 
1911, 66 9 66 1 64 10 63 1 62 1 62 0 61 2 | 62 2 62 1 61 1 61 10 64 0 63 1 
1912, 67 0 67 0 67 0 69 3 71 94 72 11 75 98 | 79 1h 82 2 85 0 85 33 86 6 75 9 
ll} 1913 86 6 86 6 86 3 85 0 83 6+ 80 104 78 1 76 10 72 6 71 0 68 0 6 3 | 78 4 
1914 : 64 6 65 44 | 6 6 | 64113 64 24 64 64 0 | 6811 74 e 71 0 65 ‘t 69 ot 10 
in 1915 | 78 9 100 6 =| 103 1 113 6 111 9 114 0 116 3 115 2 113 8 121 1} 131 9 | 139 6 | 113 3 
1916 | 135 0 135 0 133 4 127 6 127 6 127 6 127 6 127 6 127 6 127 6 127 6 | 127 6 129 24 
1917 | 127 6 127 6 | 127 6 | 127 6 127 6 127 6 127 6 127 6 127 6 127 6 127 6 | 127 6 | 197 6 
ms Olle aS 127 6 127 6 | 127 6 127 6 127 6 127 6 127 6 127 6 127 6 127 6 127 6 | 127 6 
1919. --| 127 6 127 6 | 127 6 127 6 180 6 184 3 195 44 204 6 204 6 204 6 204 6 204 6 174 7 
=" 1920 - «| 224 9 235 0 245 0 275 0 290 0 295 0 295 0 295 0 295 0 295 0 295 0 230 0 284 11 
: 1921. --| 268 4 228 4 | 180 0 180 0 180 0 160 0 160 0 157 6 142 0 128 6 121 0 115 6 167 
ols. 1922, --| 125 0 117 6 | 115 0 115 0 115 0 115 0 113 ¥ 104 0 105 0 105 0 106 3 | 10 O | 12-1 
31 1923... Sw} 109 08 116 53 133 114 138 32 | 134 2 125 0 115 7 111 9 110 0 110 0 11311 | 115 0 | 119 6 
1924 .. ..| 115 O 115 0 114 44 112 6 112 6 112 6 lll 0 =| 110 0 110 0 105 43 102 6 1022 6 | 110 8 
50 1925, --| 102 6 | 102 6 100 0 98 6 97 6 95 1% 9 6 | 90 6 88 3 87 0 88 1h 88 9 | 8 8 
50 1926, --| 90 18 | 9 0 | 89 8 89 0 89 0 89 0 90 | 91 9 94 0 97 24 . ° | 91 0 
00 1927 --| 95 4 | 95 6 9 6 | 99 6 95 3 94 0 92 10 91 6 90 6 90 6 90 6 | 89 6 | 3 1h 
1928 a e 85 3 85 5 8 0 | 85 3 84 9 84 0 83 9 84 0 | 8 0 88 1 | 82 6 4 
0 1929 --| 82 103 83 6 8 0 | 86 9 70 | 87 0 87 3 | 87 2 87 6 | 89 6 | 89 6 | 89 104 86 11 
00 1930 ..| 91 6 91 6 | 91 6 90 0 | 89 7 | 88 0 | 87 7 | 86 6 86 6 86 6 86 6 | 86 6 88 6} 
00 1931 | 8 6 | 8 6 | 8 6 83 6 83 6 | 83 6 83 7 
1932 --| 83 6 83 6 83 6 83 6 | 83 6 83 6 | 83 6 | 83 6 83 6 | 83 6 83 6 83 6 83 6 
374 1933 --| 83 6 83 6 83 6 83 6 | 83 6 83 6 | 83 6 83 6 | 83 6 | 83 6 83 6 | 83 6 83 6 
00 1934 83 6 83 6 83 6 83 6 | 83 6 | 83 6 83 6 83 6 | 83 6 | B83 6 83 6 | 88 6 | 83 6 
00 1935 | 83 6 83 6 | 83 6 83 6 | 83 6 83 6 | 85 4} 86 | 
.00 * No prices available. 
ents 
.85 
.80 
.10 
40 
10 INCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. 
4 
80 
= CLARENCE CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. +] 
ag x 
13, RUMFORD STREET, LIVERPOOL. 
21/- 
17/9 
28/- | x 
25/- | ch 
x 
id up. 
1d up 
» 26/3 
> 
15 
32/6 All grades FOUNDRY, HEMATITE; BASIC, SPECIALS, &c. 
92/9 
15/6 + 
0 0 
li COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 
0 0 | 
0 0 
0 0 
0 0 
0 0 
ZETLAND ROAD 


MIDOLESBROUG 


XUM 


1% 
Ale 
3 
. 
i 
1 
q 7 
= 
93, HO GLASGOW, C.2. 
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Notice MACHINERY MISCELLANEOUS 
Advesth in this ti f the WANTED.—Two or three Pickles Moulding WO TONS of steel-strip scrap available 
Small vertisements in section 0 


Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/- 


(A remittance should accompany instructions.) 


SITUATIONS VACANT AND WANTED 


OUNDRY MANAGER or Foreman seeks 
position with progressive firm; 15 years’ 
experience general engineering castings, job- 
bing, quantity productions; good organiser and 
disciplinarian.—Box 414, Offices of THE 
Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


QUALIFIED FOUNDRY ENGINEER. 

G.I.Mech.E., 15 years’ experience light 
engineering castings and_ repetition work, 
requires progressive position in modern foundry. 
Good organiser and keen disciplinarian.—Box 
422, Offices of THe Founpry Trapve Journar. 
49, Wellington Street, Strand, London, W.C.2. 


HE British Foundry School requires a 
Laboratory Attendant with some foundry 
experience, preferably with City and Guilds 
Certificate in Foundry Practice or Pattern- 
making. Some knowledge of engineering draw- 
ing or photography a recommendation. 50s. to 
63s. per week according to qualifications. Apply 
letter only to J. G. Pearce, 21, St. Paul’s 
Square, Birmingham 3. 


PETTY & CO. (Sir Reginald Ford and 

Mr. Bertram Weston) (Appointments 
Specialists) have the following vacancies to fill 
in India for single men; 4-5 years’ agreement. 
Free passage out and home; quarters and high 
salaries for good men. 


1. Foreman—Coke Ovens, age under 30 years. 


2. Coke-Oven Manager, age under 38 years. 
3. Machineshop Foreman, age under 35 years. 
4. Assistant Manager—Blast Furnace, age 


under 35 years. 
Blast-furnace Foreman, age under 35 years. 
Call 53, Haymarket, London, S.W.1. 
No preliminary fees. 


EMPLOYMENT REGISTER. 
Conducted by the Institute of British Foundry- 


men by courtesy of the proprietors of THE 
Founpry Trape Journat. 


Correspondence should be addressed to the 
General Secretary, Institute of British Foundry- 
men, St. John Street Chambers, Deansgate, 
Manchester, from whom full particulars can be 
obtained of this service. 

Any employer wishing to communicate with a 
candidate should write to the General Secretary, 
quoting identification number. 


SSISTANT FOREMAN MOULDER re 

quires change. Good experience in iron 
and steel, general engineering and _ also 
specialised work. (268) 


SITTER requires similar position in Lanca- 
shire area or as Foreman. First-class 
range and stove experience; knowledge foundry 
practice. Technical training. (269) 


AGENCY 


GENCY wanted for Malleable or Steel 
Castings by foundry repgesentative with 
good sound connection.—Box 420, Offices of 
THE Founpry Trane Journar, 49, Wellington 
Street, Strand, London, W.C.2. 


PUBLICATION 


YLAND’S DIRECTORY of the Coal, Iron, 

' Steel, Tinplate, Metal, Engineering, Hard- 
ware and Allied Trades. A new edition will 
be going to press soon. Write now for full 
particulars and advertisement rates.—INnpDus- 
TRIAL NEWSPAPERS, LimiTeD, 49, Wellington 
Street, Strand, London, W.C.2. 


JOURNAL, 49, 


Machines. Must be in good condition.— 
Box 418, Offices of THe Founpry TRADE 
Wellington Street, Strand, 
London, W.C.2 


yf ORGAN P3 Pit Furnace; oil-fired lift-out 
= type for 150-200-lb. crucibles. complete 
with burner, but without lining. £20 for quick 
sale.—RuHopes, Queen Street, Romford.  Tele- 


phone : Romford 95. 


I EW Dwarf Cupola, to meit 10 to 15 cwts. 
per hr. New Worm-geared Ladles, 5 tons, 
25 cwts., 15 cwts. and 10 cwts. capacity. 
Ungeared Ladles, 15 cwts. and 10 cwts. 
eapacity. Improved Cupola Spark Arresters.— 
T. Davies & Son, West Gorton, Manchester. 


SANDBLAST PLANTS 
Room Plants, sizes 12 ft. x 12 ft., 12 ft. x 
9 ft. and 6 ft. x 6 ft., made up in cast-iron 
sections. 
Barrel Plants, 30 in. dia. x 36 in. long and 
30 in. dia. x 18 in. long rotary barrels. 
Cabinet Plants, in sizes 4 ft. x 4 ft. x 4 ft., 
36-in. dia. and 30-in. dia. operators’ cabinets. 


Most of the above by Tilghman and complete 
with Air Compressors. 


HAND MOULDING 
MACHINES 


By Adaptable, Pridmore, Darling & Sellars, 
etc.; Squeezers by Utard (unused), Samuelson 
and Britannia, also Farwell Universal Type. 


Ladles, Grinding Machines, Exhaust Fans, 
Blowers, Air Compressors and 500 Electric 
Motors and Dynamos. 


S.C. BILSBY, A.M.1.C.£., A.M.LE.E. 


CROSSWELLS ROAD (Adjoining Railway 
Crossing), LANGLEY, Nr. Birmingham. 
*Phone: Broadwell 1359. 


THO: W. WARD LTD. 

No. 8 ‘‘ Sturtevant ’’ belt-driven BLOWER, 
with two side inlets each 18” dia., one outlet 
13” dia. 

Gas Furnace (Brayshaw); three jets: 14” dia. 
inlet; inside dimensions, 24” long, 18” wide, 
9” high. 

Two first-class Babcock W.T. BOILERS: 
new in 1927; heating surface, 1,966 sq. ft.; 
each 205 lbs. w.p. 

Write for ‘‘ Albion’ Catalogue. 
Grams : Forward.”’ ‘Phone: 2300] (10 lines). 
ALBION WORKS, SHEFFIELD. 


monthly, containing 20-22 cent. 
chromium. What offers?—Box 400, Offices of 
Tue Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


SELECT YOUR MACHINE 
FROM THE 


LARGEST 


STOCK OF HIGH-CLASS 
SECONDHAND 


MOULDING 
MACHINES 


IN THE WORLD 


Practical Advice Free 


THE COLEMAN FOUNDRY EQUIPMENT C° L*? 


156, STRAND, LONDON, W.C.2. 


WHEN THINKING OF 


SANDBLAST 


THINK OF 


RICHARDSON’S 


Established 1887. 


We Supply Re-Conditioned & New 


SAND BLAST PLANTS 


AND 


AIR COMPRESSORS. 


Tilghman’s, Room, Barrel, Chamber, 
Rotary Table, Dust Arrester, and 


Continuous Feed Barrel Plants. 


Phone: MIDLAND 2281. 
Grams: “SANDBLAST, B’HAM.” 


R. J. RICHARDSON & SONS, Ltd., 


Commercial Street, Birmingham. 


*Phone: 287 SLOUGH 


SAND PLANT 


Herbert Whizzer, large size. £48. 
Brealey Disintegrator, NEW. £26. 
Pneumatic Riddles, Jackman typ2. £9 each. 


SANDBLAST PLANT 


tag PLANT by Tilghman, as new, 60” x 40”, 
rice 4 

NEW 8’ x 8’ ROOM PLANT, complete. Price £230. 
CAST IRON ROOM PLANT, 12’ x9’, complete 


with 400 cu. ft. motor-driven compressor for A.C. 
current, in new condition. Cheap. 


Several small complete barrel plants in stock. 
Genuine Stevenson 30-ton Crane Ladle, NEW. 
Price £75. 


BUY FROM ME AND SAVE MONEY! 


Avex. HAMMOND, Foundry Machinery 


Merchant, 


14, AUSTRALIA ROAD, SLOUGH 


IDAHO PINE 
YELLOW PINE 


PRIME & PATTERN GRADES 
\” to 3” thick 


Width up to 24” wide 


All free of centre heart and shake 


CHETHAM TIMBER 


Co., Ltd., 
70, FINSBURY PAVEMENT, 
LONDON, E.C.2 


Metropolitan 7418 
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